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Morphlnan derivative and Its pharmaceutical applications 

(57) A morphinan derivative represented bv the kH r aiir^o 

general formula (Q or its pharmacologically accSabte M 612 ^ ^ ana,98SiC M * 

acid addition salt: 
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wherein R 5 is a specified cyclic ring, B is Ci n 

2? ? )( ^' (where X is NCH 3- NH. S or O. but is 
other than NCH 3 when R* and R 7 together form -0-, 
each A, Y and 2, independently, is NR 4 , S or O and R 4 
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Description 
TECHNICAL FIELD 

s The present invention relates to an analgesic and diuretic having for its active ingredient a morphinan derivative or 
pharmacologically acceptable add salt thereof. 

BACKGROUND ART 

10 Morphine has long been known as a powerful analgesic having a morphinan skeleton, and is widely used even at 
present. However, this drug has serious side effects that present clinical problems, including being drug dependence 
having action that suppresses respiration and action that suppresses smooth muscle movement (constipation) Thus' 
there is a need for a powerful analgesic that acts on the central nervous system and that also can be used safely ' 
In addition, rt has also been reported that drugs that act on opioid receptors effect urination (J.D Leander J Phar- 

15 macol. Exp. Ther.. 227, 35 (1983)). and thus, the effective use of that action is also desired 

DISCLOSURE OF THE INVENTION 

The existence of opioid receptors has been clearly established as receptors involved in analgesic action on the 
so central nervous system. Moreover, these receptors are known to be able to classified into the three types a 8 and k 
In addition, o receptors are also known to demonstrate psychotomimetics. Those agonists having affinity for these k- 
receptors or 5-receptors have been shown to have strong analgesic activity, while not demonstrating serious side 
effects that present clinical problems, such as drug dependence, action that suppresses respiration and action that sup- 
presses smooth muscle movement that are observed in the case of morphin and so forth, which are n-receptor ago- 
25 msts. In addition, the psychotomimetics observed in existing K-receptor agonists is reported to be caused by the affinity 
to a-receptors. Moreover. K-receptor agonists do not demonstrate cross tolerance with u-receptor agonists such as 
morphin. Analgesics free of such side effects having a high degree of usefulness since they can be applied in not only 
the control of pain in patients having post-operative pain and cancer patients suffering from cancer but can also be 
widely applied for general pain, m addition, the absence of cross tolerance indicates that these analgesics are effective 
even in patients that have developed tolerance to analgesics such as morphin. Namely, the object of the present inven- 
tion is to provide a K-receptor agonist or 6-receptor agonist that has powerful analgesic action while not having serious 
side effects like those of morphin. not having cross tolerance with morphin and so forth, and not demonstrating any 
affinity whatsoever for a-receptors. In addition, another object of the present invention is to provide a useful diuretic that 
takes advantage of the effects of opioid action drugs on urination. 

As a resutt of earnest studies to solve the above-mentioned problems, the inventors of the present invention found 
that the morphinan derivative indicated with general formula (I) is a compound that demonstrates analgesic action and 
diuretic action having the excellent characteristics described above, thus leading to completion of the present invention 
Namely, the present invention relates to a morphinan derivative represented with general formula (I) below or phar- 
macologically acceptable acid salt thereof, its production process as well as its pharmaceutical applications- 



30 



35 



40 



45 



50 



55 




•R 3 (I) 
(I) 



[wherein. - — represents a single or double bond; R 1 represents an alkyl group having 1 -5 caibon atoms, a cycloalky- 
lalkyl group having 4-7 carbon atoms, a cydoalkenylalkyl group having 5-7 carbon atoms, an aryl group having 6-12 
carbon atoms, an aralkyl group having 7-1 3 caibon atoms, an alkenyl group having 4-7 carbon atoms, an ally! group a 
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h£22£ZEET* ^ * 8 thi °P hen - 2 -y |a,k y S™P ^ving 1 -5 carbon atoms; R 2 represents a 

9r ° UP, . a nrtr ° 9r0UP ' an WW ™«B 1 -5 carbon atoms, an alkoxy group having 

11 ! 51 a " a,ky1 ^ haVH19 1 i„ or -NRSRio wherein R* represents a hydrogen atom or an 

C^O^IT" 9 5?*°" at0mS ' ^ a hydr °9 en atom; an - W *™<> n^ng iSSroo Sis or 

r ^I°> R Q TT ere,n R 1 ^presentsahydrogen atom, aphenyl group or an alkyi group having 1 -5 carbon atoms K 

hy ? r09e " at0m ' a hvdroxv 8™* «»«noyc«y group having 1-5 carbon atoms or an^xy ^ haZ 

S ^£55 T: S ^l' X0 ^ " XC(=Y)Z -' *' ° r - OC(OR4)R4 - X ' Y and Z each 

ha^inoTs^ln 1 T R T 656 " 15 9 hydr096n ^ 3 «*0hWrti or branched chain alkyt group 
SI! ^ Sn aryl 0r ° UP havinQ 6-12 ca,bon atoms ' and R 4 may be identical or different?^ 

represents a valence bond, a straight-chain or branched chain alkylene group having 1-14 carbon al^fwhTcTmJv 

15 carbon atoms, an alkanoyloxy group having 1 -5 carbon atoms, a hydroxy group, fluorine chlorine bromine iodine 
an amino group, a mtro group, a cyano group, a trif luoromethyl group and atfenoxy group aJXrein ^3 m^S 

S^S^SS^ ^ 80 aCydiC UnSatJrated W°™*>" Lain^m 1 to 3 S 

52* ^ T 9 , 2 - 14 , cart)on atoms ™Y be substituted with at least one substituent group 
selected from the group consisting of an alkoxy group having 1-5 carbon atoms, an alkanoyloxy group having 7-5 car 
bon atoms, a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a nitro group ^aroT a triflS 
omethylgr^pardaphenoxy group, and wherein fromltoametr^eneg^^ 

"? ha " n9 1 " 14 Ca *° n atoms ( wnerein hetero ato ™ are not bonded directly to A and 1 to 3 

ESTJET "S be f "* 9mups); R5 re P resente a a »™ or an organ* gnSp ha^no 

me basic skeleton of (formula 1, (wh.ch may be substituted with at least one or more substituent groups selededTom 
ttie group consisting of an alkyl group having 1 -5 carbon atoms, an alkoxy group r*ving 1 -5 clX^ 

iTnrrolS^^ 

a cyano group, an .sothiocyanate group, a trifluoromethyl group and a methylenedioxy group). 
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(Formula 1) Organic Group Represented by R* (Formula 1-1) 

35 

r^Tf 6 ? 3 T* 086 " at °u m: R7 represents a Mrogen atom, a hydroxy group, an alkoxy group having 1-5 carbon 
atoms, an alkanoyloxy group having 1 -5 carbon atoms, or R 6 and R 7 together represent -0-. -CH 2 - or -S- R« represents 
a hydrogen atom, an alkyi group having 1 -5 carbon atoms, or an alkanoyt group having 1-5 caroon atoms and the aen- 
40 eral formula (I) includes the (+) form. (-) form and (±) form]. 9 
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DETAILED DESCRIPTION 



a 7 ~£ P ? 6X f " 1 !? leS 01 R inClude an alkyl group havi " 9 1 ' 5 c 3 * 0 " atoms - a cycloalkylmethyl group having 
4-7 carbon atoms a cycloalkenylmethyl group having 5-7 carbon atoms, a phenylalkyl group having 7-13 carbon atoms 

^.n^ 9 ?^ carbon atoms - an allvl Sroup. a furan-2-yl-alkyl group having 1-5 caroon atoms and a thi- 

ophen-2-yl-alkyl group havmg 1-5 carbon atoms, while particularly preferable examples of R 1 include methyl ethyl 
cydopropylmethyl, cydobutylmethyl. cyclopentylmethyl. cyclopentenylmethyl, cyclohexenylmethyl. benzyl, phenethyl' 
trans-2-butenyt, 2-methyl-2-butenyl. ally), furan-2-yl-methyl and thiophen-2-yl-methyl groups 

• Pra ' erab ! e j exam P |es of r2 ^lude a hydrogen atom, and hydroxy, nitro. acetory. methoxy, methyl, ethyl propyl 
amino dimethylammo, acetylamino and benzoylamino groups, while particularly preferable examples include a hydro- 
gen atom, and hydroxy, nitro, acetoxy, methyl and dimethylamino groups. 

Preferable examples of R 3 include a hydrogen atom, and hydroxy, acetoxy and methoxy groups 
mr£ olf 'JSTS? ~ A inC ' Ude • nr4 C(=0)-.;NR 4 C(=S)-, -NR 4 C(=0)0-. -NR 4 C(=0)NR 4 -. ^NR^SJNR 4 - - 
, ( Z f \"2f (=0) *" ^W 0 -' - sc (=°)-. - nr4 '. O - -NR 4 0 2 - and -OSO r , while particularly preferable exam- 
ples .ncfude -NR 4 C(=0)-, -NR 4 C(=S)-. -NR 4 C(=C-)0-. -NR 4 C(=0)NR 4 -. -NR 4 C(=S)NR 4 - ancl -NR 4 So! 

Preferable examples of R 4 include a hydrogen atom, a straight-chain or branched alkyl group having 1-5 caroon 
atoms and phenyl group, while particularly preferable examples include a straight-chain or branched alkyl group having 
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1-5 carbon atoms, and particularly methyl, ethyl, propyl, isopropyl, butyl and isobutyl groups. 

Preferable examples of B include iCH^n- (n=0-6). -(Chyn-Cf-O)- (n=1-4), -CH=CH-(CH 2 )n- (n=0-4), -C-C- 
£H 2 )n- (n=0-4), -CH 2 -0. -CH 2 -S-, -CHg-CHCH^-O-fCHa);,-, -CHrO-CHa-NH-CI^-O-CrV and -CHj-O-CHrS-CH,- 
0-CH2-. while particularty preferable examples include -(Cr-yn- (n=0-6), -CH=CH-(CH2)n- (n=0-4). -C-CMCHMn- 
(n=0-4). -CH 2 -0- and -CH r S-. Preferable examples of R 5 include a hydrogen atom or an organic group having the 
basic skeleton indicated in (formula 1-1) (which may be substituted with at least one or more substituent groups 
selected from the group consisting of an alkyl group having 1-5 carbon atoms, an alkoxy group having 1-5 carbon 
atoms, an alkanoyloxy group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, an amino group a 
nrtro group, a cyano group, an isothiocyanate group and a trrfluoromethyl group). 
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Q: N, O, S 
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T : CH, N, S, O 



(CH 2 ) n m, n > 0 
m + n <5 
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' (Formula 1^1) 

while particularly preferable examples include, a hydrogen atom and phenyl, 3.4-dichlorophenyl. 4-chlorophenyl 3- 
chlorophenyl, 3.4-difluaophenyl, 4-fluorophenyl. 3-fluorophenyl, 24luorophenyl. 4-bromophenyl, 3-bromophenyl' 2- 
bromophenyl. 4-nitrophenyl, 3-nrtrophenyl. 2-nrtrophenyl, 4-trrfluoromethylphenyl, 3-trifluoromethylphenyl 2-trrfluor- 
omethylphenyl, 4-methylphenyl, 3-methylphenyl. 2-methylphenyl. 4-methoxyphenyl. 3-methoxyphenyl. 2-methoxy, 3- 
furanyl, 2-furanyl, 3-thienyl, 2-thienyl, cyclopentyl and cyclohexyl groups. But naturally the present invention is not lim- 
ited to these examples. 

Preferable examples of pharmacologically preferable acid addition salts include, but are naturally not limited to 
inorganic acid salts such as hydrochloride, sulfate, nitrate, hydrobromide, hydroiodide and phosphate; organic carbox- 
ylates such as acetate, lactate, citrate, oxalate, glutarate. malate. tartrate, fumarate, mandelate, benzoate and phtha- 
late; and. organic sulfonates such as methanesulfonate. ethanesulfonate. benzenesulfonate, p-toluenesulfonate and 
camphorsurfonate. while particularly preferable examples include hydrochloride, hydrobromate, phosphate, tartrate and 
methanesulfonate. 

Among the compounds of the general formula (I) of the present invention, compound 1 
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wherein is a single bond, R 1 is a cyclopropylmethyl group; R 2 and R 3 are hydroxy groups, A is a-NR 4 C(=0)- f R 4 

is a methyl group, B is -CH 2 -, R 5 is 3,4-dichlorophenyf, R 6 and R 7 are together -0- and R 8 is a hydrogen atom is named 
17^yclopropylmethyl-4,5a-ep<^^^ 

In accordance with the above nomenclature system, concrete examples of the compound of the present invention 
are as follows: 

17*yclopropylme%l-4,5a-epoxy^,14p 17-cyclopropylmethyl- 
4,5a-epoxy-3. 1 4p-dihydroxy-6a-(N-methytbenzyloxycarbamido)morphinan, 1 7-cyclopropylmethyl-4,5a-epoxy- 
3.14p<Jihydroxy-6a-(N-me%lphenylmethanesulfonamido)morphinan, 17-allyl-4,5a-epoxy-3.14p<Jihydroxy-6a- 
(N^ethyt-3,4-dichlorophenylacetamido)morphinan, 1 7-allyl-4,5a-epoxy-3, 1 4p-dihydroxy-6a-(N-methyicinnama- 
mido)morphinan, 1 7-aIly1-4,5a-epoxy-3,1 4pKJihydroxy-6a-(N-me%lbenzyloxycait)amido)morphin 
1 7-allyl-4,5a-epoxy-3, 1 4p-dihydroxy-6a-(N-methylphenylmethanesulfonamido)morphinan, 1 7-methyl-4,5a-epoxy- 
3.14p<Jihydroxy-6a-(N-methyl-3.4- dichlorophenylacetamido)morphinan, 17-methyl-4 l 5a-epQxy-3.14p<Jihydroxy- 
6a-(N-methylcinnamamido)morphinan, 1 7-methyM.5a-epoxy-3 > 1 4pKJihydroxy-6a-(N-methylbenzyloxycarba- 
mido)morphinan, 1 7-methyl-4 l 5a-epoxy-3. 1 4p-dihydroxy-6a-(N-methylphenylmethanesulfonamido)morphinan, 
1 7-phenethyl-4.5a-epoxy-3 f 1 4p-dihydroxy-6a-(N-methyl-3,4-dichlorophenylacetamido)morphinan, 1 7-phenethyl- 
4,5a-epoxy-3,14p<Jihydroxy-6a-(N-methyldnnarmn^do)morphinan, 17-phenethyl-4,5a-epoxy-3,14p-dihydroxy- 
6a-(NHTiethylbenzy1oxycarbamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3. 1 4p-dihydroxy-6a-(N-methylphenyl- 
methanesulfonamido)morphinan, 

1 7-cyclopropylmetyl-4,5a-epoxy-3-hydroxy.1 4p-acetoxy-6a-(N-methyl-3,4-dichlorophenylacetamido)morphinan, 

1 7-cyclopropylmethyl-4 f 5<x-epoxy^3-hydroxy-1 4p-acetoxy-€a-(N-methylcinnamamido)morphinan, 1 7^ydopropyl- 

methyl-4,5a-epoxy-3-hydroxy-14p*ceto^^ 17-cyclopropylmethyl- 

4,5a-epoxy-3-hydroxy-14p-acetoxy-6a-(N^ 17-allyl-4,5a-epoxy-3- 

hydroxy-Mp-acetoxy^-tN-methyl-S^^ichlorophenyfacetamidoJmorphinan, 17-allyl-4.5a-epoxy-3-hydroxy-14p- 

acetoxy-6a-(N-methylcinnamamido)morphinan, 1 7*llyK5a-epoxy-3-hydroxy- 1 4p-acetoxy-6a-(N-methylbenzy- 

loxycarbamido)morphinan, 17-allyl-4,5a-epoxy^-hydroxy04p-acetoxy-6a-(N-methylphenylmetrianesulfona- 
mido)morphinan, 

1 7-methyM,5a-epoxy-3*ydroxy-14p^^ 1 7-methyl- 

4,5a-epoxy-3-hydroxy-14p-acetoxy-6a-(N-methy1cinnamamido)morohinan, 17-methyl-4,5a-epQxy-3-hydroxy-14p- 
acetoxy-6a-(N-methy benzyloxycarbamido)morphinan, 1 7-methyl-4,5a-epoxy-3-hydroxy- 1 4p-acetoxy-6a-(N- 
methylphenylmethanesulfbnamido)morphinan t 17iDhenethyl-4 t 5a-epoxy-3-hydroxy-14p-acetoxy-6a-(N-methyl- 
3,4-dichlorophenylacetamido)morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-14p-acetoxy-6a-(N-methyldn- 
namamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3-hydroxy-1 4p-acetoxy-6a-(N-methy!benzyloxycart>amido)mor- 
phinan, 1 7-phenethyl-4,5a-epoxy-3-hydroxy-1 4p-acetoxy-6a-(N-methylphenylmethanesulfonamido)morphinan, 
1 7-cyclopropylmethyl-4,5a-epoxy-1 4p-hydroxy^-(N>methyl-3,4<lichlorophenylacetamido)morphinan, 1 7-cyclo- 
propylmetyl-4,5a-epoxy-14p-hydroxy-6a-(N-methylcinnamamido)morphinan, 1 7-cydopropylmethyl-4,5a-epoxy- 
1 4p-hydroxy-6a-(N-methylbenzyloxycarbamido)morphinan, 1 7-cycIopropyimethyl-4.5a-epoxy- 1 4p-hydroxy-6a-(N- 
methylphenylmethanesulfonamido)morphinan, 1 7-allyl-4,5a-epoxy-1 4p-hydroxy-6a-(N-methyl-3,4-dichloropheny- 
lacetamido)morphinan, 17-allyl-4,5a-epoxy04p-hydroxy-6a-(N-methylcinnamamicto)morph^ 17-ailyl-4,5ct- 
epoxy-1 4p-hydroxy-6a-(N-me%lbenzyloxycarbamkJo)morphinan t 1 7-allyl-4,5a-epoxy- 1 4p-hydroxy-6a-(N-methyl- 
phenylmethanesulfonamido)morphinan, 17-methyM.5a-erx>xy-14p-hydroxy^-{N-methyl-3,4-dichlorophenylace- 
toamido)morphinan, 

17-methyl^,5a-epoxy-14p-r^droxy^-(N-methylcinnamamido)morphi 17-methyl-4,5a-epoxy-14p-hydroxy- 
6a-(N-methylbenzyloxycarbarnido)morphinan, 1 7-methyl-4,5a-epoxy- 1 4p-hydroxy-6a-(N-methylphenylmeth- 
anesulfonamido)morphinan, 17^henethyK5a-epoxy-14p-hydroxy^^^ 

mido)morphinan, 1 7^henethyM,5a-epoxy-14p-hydroxy^a-(N-methylcinnamamido)morphinan, 1 7-phenethyl- 
4,5a-epoxy-14p-riydroxy^-(N-methylbenzy1oxycarbamido)morohi 17-phenethyl-4,5a-epoxy-14p-hydroxy- 
6a-(N-methylphenylmethanesuffonamido)morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-1 4p-acetoxy-6a-(N-metriyl-3,4^^ 1 7-cydo- 

propylmethyl-4,5a-epoxy-14p-acetoxy-6a-(N-me%lcinnarTmmido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy- 
14p-acetoxy^a-(N-methylbenzyioxycarbamido)morphinan t 17-cyclopropylmethyl-4,5a-epoxy-14p-acetoxy-6a-(N- 
methylphenylmethanesuffonamido)morphinan, 17-anyl-4,5a-epoxy-14p-actoxy-6a-(N-methyl-3,4-dichlorophenyla- 
cetamido)morphinan, 1 7-allyl-4,5a-epoxy-1 4p-acetoxy-6a-(N-methylcinnamamido)morphinan, 1 7-allyl-4,5a- 
epoxy-l4p-acetoxy-6a-(N-methylbenzyloxycarbamido)morphinan, l7-allyl-4,5a-epoxy-i4p-acetoxy-6a-(N.methyl- 
phenylmethanesulfonamido)morphinan, 17niiettyl-4,5a-epoxy04p-acetoxy^-(N-me^ 
cetamido)morohinan, 

17-methyl^,5a-epoxy-14p-acetoxy^^N-methylcinnarramido)morphinan, 17-methyl-4,5a-epoxy-14p-acetoxy- 
6a-(N-methylbenzyloxycarbamido)morphinan, 1 7-methyl-4,5a-epoxy- 1 4p-acetoxy-6a-(N-methylphenylmeth- 
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anesulfonam.do)morphinan. 17l>henethyl^ 1 5«-^xy.l4p- fl c e toxy-6a-(N.methyl-3.4-dich!orophenylaceta- 
m.do)morph.nan. 17-phenethyK5a-epoxy-14p-acetoxy^^ 17-phenethyl- 

6o-(NHfnethylphenylmethanesu(fonamjdo)morphinan, 7 p ' 

^yc'opropylm^ 

"■Wtoprepylme^.^ 17-cydopropyl- 
m^M.5a-epoxy-3-methoxy-^ 17-cyclopriyihyl- 
^f^T! ^^^- 14p ^^- 6a -( N - meth y , P h enylmethanes U lfonamido)morphinan, 17-allyl-4,5a-epoxy-3. 

17-allyf^,5«-eixy.3^hoxy. 

Hp-Mro^^.N.mettylcinamrrtdoJmorphinan, 17-ally(^,5a. e poxy-3^etho X y-14p-hydroxy.6«-(N-methylben- 

Sh^T do,morphinan - 17 - al| y , ^-^-^xy-3^ethoxy04p-hydroxy.6«-(N-m e ihylpheUethane^fona- 
miaojmorpni nan, 

17™ethyK5a-epoxy-3-metha^ 

iHZS"* t m ^- 14 P^^^-( N -^^cinnamamido)niorphinan. IJwW+Sa-ewZ^rtm*. 
IShTJ* 5 ?"^ ^^^^yo^cartaniidojmorphinan. 17-m6thy)^.5a-epacy-3-methoxy-14p-hydroxy-6a-(N- 
me%lphenylmeftenesulfonamido)morphinan, 17-phenethyl-4.5o-epoxy-3-mettioxy-14p-hydrcwy-6a-(N-methyl- 
SZ-dchlorophenylacetamidOmorphinan, 17i>henethyl-4.5a-epoxy-3-methoxy.U^ 

7 "2??!!^^ 17«ydoproptf- 

m<aix>xy-14p-aceto^^ 17-allyl^5a-eMxy-3^hiv- 
Up-acetoxy^N-methylcinnamamidoJmorphinan. 17-allyl-4.5a-epoxy-3-methoxy-14Mcetox y -6a-(N-methyl- 
SSSSSSS d ° )m0rphinan> 1 ™VK5a W -3-methoxy04^ 

]7™ethyK5a-epoxy-3-met^^ 17-methwl. 
4 ^^^^^ n^ethylisaepoxyls-methoxy- 
ItS^f^ f eray ' OX ^ rb ^ id0)mOrphinan ' ^-me^M.Sa-ep^y^.methoxy-Mp-acetoxy-ea-rN- 
me^phenylmethanesulfonamidojmorphinan. 17- P henethW-4.5a-epoxy^.methoxy-14Mcetoxy-6a-(N-methyl- 
S^-dchlorophenylacetamKioJmonphinan. n-phenethyKSa-epoxy-S-methoxy^ 

l?h?w P I P * 2 ' 5a -^- 3 - ac ^- 14 P-M r ° x y-^-(N-methy1cinnanmmido)morphinan. 17^dopropyl- 
methyl-4.5a-epoxy-3-acetoxy-^^ u . cy ^^JL_ 

4.5a-epoxy^acetoxy-14p-hydrc^^ 17-allylT^Loxy.3- 

ac^xy-up-hydroxy^^N^ethyl-s^^ichlorophenylacetamidoJmorphinan. n-allyl^.Sa-epoxy^-acetcr-HB. 

1 7-allyl-4.5a-epoxy-3-acetoxy-1 4p-hydroxy-6a-(N-methylphenylmethanesulfonamido)morphinan 1 7-methvl-4 5a- 
epoxy-3-acetoxy-14p-hydroxy^a-(N-methyl-3.4-dichlorophenylacetamido)morphinan. 17™ethyl-4 5a-eDC>xv-3- 
SSJ? ^°^^" (N ; m ? thylCinnamamid0)m0rphinan ' 17-methyl-4.5a-epoxy-3-acetox y -14p-hydroxyL 
? )ra0rpNnan ' 1 7-methy1-4.5a-epoxy-3^cetoxy-14p4^rQxy^KN^^eny|. 

^1!^ 17-phene- 
thyl-4,5a-epoxy-3-acetQxy-14p-hydroxy-6a-(N-methylpheny1methanesulfonamido)mo^ 
y^yclopropylmethyl-4,5a-epoxy-3. ^p^iacetoxy-ea^N-methyl-S^-dichlorophenylacetamidoJmorphinan. 1 7- 
cydopropylmethyK5a-epoxy.3.14p<^ 17-cydopropy1methv|. 
^S^?' 14 ^ morphinaa n^ydopropylmethyMZepoxy. 

^-aliylASa-epoxy-S^p^iacetoxy-ea-rN-methylcLama- 
mrfo)rnorph,nan 17-allyl-4.5a- e poxy-3J4p<liac e toxy-6aKN-methylb e n 2 yl(^ ra * a mido)morphinan; 1 7-a!lyl- 
4.5«-^xy-3 l4p-d.acetoxy^ 17-methyl-4.5a-epoxy-3 14B- 

diacetoxy6a-(N-methy)-3.4-dichlorophenylacetamido)morphinan, epoxy-j.^p 
17HTiethyl^ l 5a-epoxy-3J4p^acetoxy^.(N-methylcinnamaniido)morphinan. 17-methyl-4,5<X-epOXy-3. Hp-diaC- 
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etoxy-6a*(N-methyIbenzyloxycart>amiclo)morphinan, 1 7-methyl-4.5a-epoxy-3, 1 4p-diacetoxy-6a-(N-methyiphenyl 
methanesulfonamido)morphinan, 17-phene%l-4,5a-epoxy-3,14p<liaceto^^ 

lacetamido)morphinan, n^henethyKSa-epoxy-S.Hp^iac^ 17- 
phenethylA5a-epoxy-3,14p^iacetoxy 1 7-phenethyl-4,5a-epoxy- 

3, 1 4p<liacetoxy-6a-(N-me%lphenylmeth^ 

17^yclopropylmethyl-4,5a-e^^ 17 . 
cydopropylmetyl-4,5a-ep^ 17-cyctopropylrriethyl- 
4,5a-epoxy-3,1 4p-dihydroxy-6a-(N-isobut^ 1 7-cydopropylmethyl-4 ( 5a-epoxy- 

3,14p<Jihyoroxy-6a-(N-isob^ 17-allyl-4,5a-epoxy-3 t 14p<iihydroxy- 
ea^N-isobutyl-S^-dichlorophenylacetamidoJmorphinan, ^-allyl^.Sa-epoKy-S.Hp^ihydroxyW-tNnsobutylcin- 
namamido)morphinan, 17-allyl-4,5a-epoxy-3,14p<lihydr^ 

1 7-aIlyK5a-epoxy-3. 1 4p<lihydroxy-6a-(N-isobuty!phenylmethanesuHonamido)morphinan f 1 7-metyl-4,5a-epoxy- 
3,14p<Jihydroxy-6a-(N-isobutyl-3.4-dichlorophenylacetamido)morphinan^ 17-methyl-4,5a-epoxy-3.14p<fihydroxy- 
6a-(N-isobutyldnnamamido)morphinan ( 1^metyl-4,5a-epoxy-3,14p-di^ 

bamido)morphinan. 1 7-metyl-4,5a-epoxy-3, 1 4p<lihydroxy-6a-(N-isobutylphenylmethanesulfonamido)morphinan, 
17^henethyK5a-epoxy-3J4p<H^^^ 17-phenethyl- 
4,5a-epoxy-3, 1 4p-dihydroxy-6a-(N-isobutylcinnamamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3,1 4p<iihydroxy- 
Sa-tN-isobutylbenzyloxycarbamidoJmorphinan, 

1 7l*enethyK5a-epoxy-3 J4p<M^^^ 1 7-cydopropyl- 

methyl-4,5a-epoxy-3-hydra^ <\ 7<yc\o^xo^ 

pyimetyK5a-epoxy-3-hydroxy-14p^^ 17-cyclopropyfmethyl-4,5a- 
epoxy-3-hydraxy-1 4p-acetoxy^a-(N-isobutylbenzyloxycarbamido)morphinan 1 1 7^ydopropylme%l-4,5a-epoxy- 
3-hydroxy-1 4p-acetoxy^a-(N-isobutylphenylmethanesulfonamido)morphinan ( 1 7-allyl-4,5a-epoxy-3-hydroxy-1 4p- 
acetoxy-6a-(N-isobutyl-3,4KJichlorophenylacetarTddo)morphirtan, 1 7*IlyK5a-epoxy-3-hydroxy-1 4p-acetoxy-6a- 
(N-isobutyldnnamamido)morphinan, 1 7-allyl-4,5a-epoxy-3-hydroxy-1 4p-acetaxy-6a-{NHSobuty!benzyloxycar- 
bamido)morphinan, 

1 7-aIlyK5a-epoxy^-hydroxy-l 4p-acetoxy^-(NHSobutyIphenylmethanesulfonamido)morphinan, 1 7-methyl- 
4,5a^xy-3-hydroxy-l 4p-acetoxy-6M^ 1 7-methyl-4,5a- 

epoxy-3-hydroxy-1 4p-acetoxy-6a-(N-isobutylcinnamamido}morphinan > 1 7-methyl-4,5a-epoxy-3-hydroxy-1 4p-ace- 
toxy-fe-(N-isobuty!ben2yloxycarbamido)mophinane, 17-methyl-4,5a-epoxy-3-hydroxy-14p-acetoxy-6a-(N-iso- 
butylphenylmethanesulfonamidojmorphinan, 1 7-phenethyl-4,5a-epoxy-3-hydroxy-1 4p-acetoxy-6a-(N-isobutyl-3,4. 
dichlorophenylacetamidojmorphinan, 1 7-phenethyl-4,5a-epoxy-3-hydroxy-1 4p-acetoxy-6a-(N-isobutylcinnama- 
mido)morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-14p-a^^ 
nan, 

1 7-phenethyl-4 l 5a-epoxy>3-hydroxy- 1 4p-acetoxy-6a-(N-isobutylp^ 1 7-cydo- 

propylmethyl-4,5a-epoxy-14p-hydro^^ 1 7-cydopropyl- 

methyl-4,5a-epoxy- 1 4p-hydroxy-6a-(N-jsobutylcinnamamido)morphinan > 1 7-cydopropylmethy|.4,5a-epoxy-1 4p- 
hydroxy-6a-(N-jsobutylbenzyloxycarbaniido)morphinan, 1 7-cyclopropyf methyl<5a-epaxy-1 4p-hydroxy-6a-(N-iso- 
buty!phenylmethanesulfonamldo)morphinan, n-allyf^.Sa-epoxy.Up-hydroxy-ea^N-isobutyl-S^^ichloropheny- 
lacetamido)morphinan, 17-alIyM,5a-epoxy-14p-hydroxy^ 17-ally1-4 5a- 

epoxy-14p-hydroxy-6a-(N-isobutylbenzyloxycarbamido)morphinan, 

17-allyK5a-epoxy-14p-h^ 17-methyl-4,5a-epoxy- 
1 4p-hydroxy-6a-(N-isobutyl-3.4-dichlorophenylacetamido)morphinan < 1 7-methyl-4,5a-epoxy-1 4p-hydroxy-6a-(N- 
isobutylcinnamamido)morphinan, 17-methyK5a-epoxy-14p-hydrox^^ 

nan, 1 7-methyM,5a-epoxy-1 4p-hydroxy-6a-(N-isobutylphenylmethanesulfonamido)morphinan, 1 7-phenethyl- 
4,5a-epoxy-14p-hydroxy^-(N-iso 17-phenethyl-4,5a-epoxy-14p- 
hydroxy-6a-(N-isobutylcinnamamjdo)morphinan, 1 7-phenethyl-4,5a-epoxy-1 4p-hydroxy-6a-(N-rsobutylbenzyloxy- 
carbamido)morphinan, 17i>henethyK5a-epoxy-14p-hydroxy^ 



1 7-cydopropylmethyK5a-epoxy-1 4p-acetoxy-6a-(N-isobutyl-3,4KJichlorophenylacetamido)morphinan, 1 7-cydo- 
propylmethyl-4,5a-epoxy-l4p-acetoxy-6a-(N-isobuty!cinnamamido)mor^ 17-cydopropylmethyl-4,5a-^>oxy- 
14p-acetoxy-6a-(N-isobutylbenzyloxycarbamido) morphinan, 17-cydopropy!methyl-4,5a-epoxy-14p-acetoxy-6a- 
(NHSObutylphenylmethanesulfonamido)morphinan, 17-allyl-4,5a-epoxy-14p-acetoxy-6a-(N-isobutyt-3,4-dichlo- 
rophenylacetamido)morphinan, l7-allyl-4,5a-epoxy-14p-acetoxy-6a-(N-isobutylcinnamamido)morphinan! 17-allyl- 
4,5a-epoxy-l4p-acetoxy-6aKN-isobutyIbenzyloxycarbamido)mo 17-allyl-4 t 5a-epoxy-14p-acetoxy-6a-(N- 
isobutylphenylmethanesulfonamido)morphinan, 17-methyl-4,5a-epoxy-14p-acetoxy-6a-(N-isobutyl-3 ( 4-dichlo- 
rophenylacetamido)morphinan, 

17-methyM.5a-epoxy-14p-acetox^^ 17-methyl-4,5a-epoxy-14p-acetoxy- 
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tejN-^obutWbenzyloxycart)amido)morphinan ( 1 7-methyl-4.5a-epoxy-14p-acetoxy-6a-(N-isobutylphenylmeth. 
mido)morphnan, 17-phenethy1.4.5«-epoxy-14Mce1o^^ 17-phenethyJ- 

Sr^?^f ft T W ^^ 0, ^ nani 17 ^ropy«methyl-4.5«^axy^-m^04S-hyd4- 
6a-(N-isobutyl-3,4-dichlorophenylacetamido)morphinan ( y 

17-cyctopro- 

EJJ? ^^f^°^ 14 P-^^^-(N-i8obuty)ben2yfoxyca*amido)mo V hinan. 17*ydoprLyL- 
tM-4,5a-epoxy-3.methoxy.14p-hyd^^ IT^allyMSa- 
epo^-3-metho^.14p-hydroxy^^^^ 17-alM-45a-eoo w -3- 

^^5^'°^ 1^allyl-4,5a. e po^^-m e thoxy-1^:hyd^a. 
(N-«obutylben2ylox y carbam.do)morphinan. n-allyl^.Sa-epoxy-S-methoxy-up-hydroxy^a-CN- isobutylphenvl- 

17^ethyl^.5a^-3^ethoxy-14p-hydroxy-6a-(N-isobutylciru 1 amamido)m 17HnethyM5o-ep(«v* 
methoxy^p-^ 17-methyl-4.5a-epoxy3-methSy.14B. 
EXffi!?!^^ 17-phene1hy|.4,5a.epox y ^-methox y .146-S ra xy. 
^^^'^•^'^^cetan^Jmorphinan. 17-ph e ne%l^.5a-epoxy-3-methoxy-146-hVdrox^S- 

propyfmethyl-4 ;.5a-epoxy-3-methoxy-14p-a^^ y 17 . 

WSa-e^xy-S-methox^ iV-allyUsa- 
f^T ,?! ^ ^^^^-(N-^butylcinnamamidoJmorphinan. 17*lly1-4.5a-epoxy-3-methoxy-14B-ace- 

11™*^'^"^^^ 17- 
M, ^:^- 3 - me ^- 14 P- a «W«-(N-i8obutylcinnainamido)morphin 17-methyf-4 5a-epoxv.3- 
. ^ etox y- 6a -( N - isobut y |b en2yloxycaitan 1 ido)morphinan. 1 7- m ethy)-V,5a-epoxy-3- m Lhoxy-UDice- 

3 ' 4 ^' ch ' or °P hen y ,ace « amid o)'™>'PWnan. 17-phenethyl-4.5a-epoxy-3-methoxy-14 P -acetoxy-6«-{N- 
.^ a nnamam.do)morphinan. 17-phenethyl-4.5«-epoxy-3-methoxy-^ 

^^ m ChT^!a l n an, 17 * hen ^^-^ 3 - m ^^^ 
17^ycl^ropylmethW-4,fe-epaxy-3-acetoxy-14p-hydro^ 

1*?*?^^ 17-cydo- 

^2^ WaC ^" ,4Wr °^^ 17-cyclo- 
p^y1methyl-4.5a-epoxy-3-acetoxy-14p-hydroxy.6a 

J^lS*^ 17^lyl-4.5a-epoxy. 

^^f^^^cinnamamidojmorphinan. 17-allyl-4.5a^.3^cetoxy.14p.hyd ro xyS- 

^taSK;Sn m0r ^ man • "^^^ 

l 7 ;!!!?'!*^ 17- 
meth)rt-4.5a-epoxy-3-acetoxy-14p-hydroxy-6a-(N-isobutylcin 1 7-methyl-4 5a-epoxv-3-ace- 

Tm 4 ^^ 17^A5a-epoxy-3ie«o^^- 
^^^T e ^ eSUtf0ra ^° )n ^ inan - 17 ^"^yK5a-epoxy^ 
sobutyl-3.4<f,chlorophenylacetamido)morphinan. 17-phene%l-4.5a-epoxy-3-acetoxy-14piydrox^6aTS- 
t^nnamam^morphinan. 17-phenethyKSa-ep^^ 

SJgJ 17 * hene ^-eP°^ 
17-cydopropylme^ 

J.Sa^xy-S.UpKl.acetoxy-^ J P°Wme^ 

S^acetoxy-e^ ^.aL^T^^o^Z. 
(N- B obutyl-3.4^ichlorophenylacetamklo)morphinan.17-allyl-4.5a-epoxy-3,14p^iacetoxy^ 
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mido)morphinan. 17-all^4.5a-epoxy-3J4p-diacetoxy^^ 17-allyl- 
4,5a^xy-3J4Macetoxy-6o-(N-isobutylphenylmethanesdfonamido)morphinan l 

17-methyK5a-epoxy-3,14p-diacetoxy^^ 17-methyl-4 5a- 

^^-3J46<l.acetoxy^-(NHsobuty1cinnamamido)mofphinan, 1 7-methyK5u-epoxy-3. 1 46Kliacetoxy-€a-(N-iso- 
^benzy1oxycatbamido)morphinan. 17-methyl-4 > 5a-epoxy.3,14p-diacetQ)cy-6a-<N-isobutyl P henylme1hanesul- 
fonarTBdo)morph.nan. 17^henethyl-4,S«^xy-3J4p^acetoxy^.(NHSObuty1-3.4^ichlorophenylacetamido)- 
morpninan, 1 7-phene%l-4.5a-epoxy-3J4pKfiacetoxy^^N-isobutylcinna m amido)morphinan. 1 7-phenethyl- 
45a-^xy-3J4p^iacetoiy-6«-(N-isobutylben2Woxycaibamido)morphinan. 17-phenethyl-4,5a-epoxy-3 14p<liac- 
etoxy-6a-(N-isobutylphenylmethanesulfonamido)morphinan, 

1 7*yclopropytmethyl-4.5a-epoxy-3.U^ 17 . 
cydopropylmethyK5a-epoxy-3.14p^^^ 17-cyclopropvlmethvl- 

J'^^ 3,14 ^ i ! , ^^^ N ^ 6 ^ terayl0X ^^ mid0 ^ r ^ inan - ^^ydopropylmettiyM.Sa-epoX- 
L f0Xy N N^^^^y'methanesuHonamidoJmoiphinan. 17-allyl-4 > 5a-epoxy-3.14p-dihydroxy-6p-(N- 
meW-3.4-d.chlorophenylacetamido)morphinan. 17-allyl-4.5a-epoxy-3,14Mihydroxy-6p-(N-methylcinnama- 
mcto morphinan, 1 7-allyt-4.5a-epoxy-3.1 4fl^ihydroxy-6p-(N- memylbenzylaxycart»mido)morphinan 
,! 7 *"'t 4 ;^^ xy - 3 ' 14B ^^ 17-methyi-4.5a-epoxy- 
L2 ^^^^^^^^'^^'orophenylacetamidojmorphinan. 17-methyl-4,5a-epoxy-3.14p-dihydroxy- 
6pKN-methytcinnamamido)morphinan. 17-methyl-4.5a-epoxy-3,14p-dihydroxy-6p-(N-methylbenzytoxycarb- 
a^o)morphinan. 17-methyl^.5a- e poxy-3J4p<Jihydroxy-6p-(N-methylphenylmethanesulfonamido)morphinan 
y-phenethyK5a-epoxy-3J4p^ih^^^ 17lAeneW _ 

f^", ep0) T ' ^P^^-ep-tN-methylcinnamamidOmorphinan, 17-phenemyl-4,5a-epaxy-3,14p<lihydroxy- 
1£ycjopropyJmet^ 

JS??* 5 *" * ^•^• e ^^" h y dro ^- 14 P- a ^^-6P-(N-methylcinnamamido)morphinan, 17-cydopropyl- 
mtfhyl-4,5a-epoxy-3-hydroxy-14p 17<yclopropylmetlvl- 
4.5a^xy-34iydroxy04p^cetoxy-6p-(N-methylphenylmethanesulfonamido)morphinah. 1 7-allyl-4 5a-epoxv-3- 
hydroxy-l4p-acetoxy^p-(N-methyl-3,4<)ichlorophenylacetamido)morphinan, 17-allyl-4.5a-epoxy^-^dr(»™-i4B- 
acetoxy-6B-(N-melhylcinnamamido)morphinan, l7-allyl^,5a-epoxy-3-hydroxy-l4p-acetoxy^p-(N^ethylben2y- 
loxycarbamido)morphinan, 7 

17-allyK5a-epoxy-3-hydroxy-14p^^ 17 . m ethy ,. 45a . 

epoxy-3-hydrc^-14p.acetoxy-6p-(N-methyl-3,4^ichlorophenylacetamicto)rtw 1 7-methyl-4 5a-epoxy-3- 

hydroxy-14p-acetoxy-6p-(N-methylcinnamamido)morphinan, 1 7-methy1-4,5a-epoxy-3-hydroxy-1 4p-acetoxy-6p-(N- 
methy^benzylacycarbamidojmorphinan, 17-methyl^.5a-epoxy-3-bydroxy-14p-acetoxy-6p-(N-methylphenylmeth- 
an^fonamrio) morphinan. 17i>henethyl-4,5a-epoxy-3-hydroxy-14p-acetoxy^p^N-methyl-3.4-dichlorophenyla- 
ceta^do)morph.nan. 17-phenethyl-4.5a-epoxy-3-hydrc^-14p-acefoxy-6p-(N-me%lcinnamamido)morphir4n. 
17-phenethyl-4.5a-epoxy-3-hydroxy-14p-ac^^^ 17-phenethyl- 

4,Sa^xy-3-hydroxy04p-acetoxy-6p-(N-methylphenylmethanesuHonamido)rTK)rphinan 

1 7-cydopropylmethy1-4,5a-epoxy-14p-hydroxy^^ , 7<ydo _ 

P<^ethyl-4.5a-^^ 17-cydopropyl me thy1-4.5a-epoxy. 
14p-hydroxy-6p-(N-methylben2yloxycart)amido)morphinan. 17-cyclopropylmethyl-4.5a-epoxy-14p-hydroxy-6p-(N- 
melhylphenylmethanesulfonamido)mon3hinan. 17-allyi-4.5o-epoxy-14p-hydroxy-6p-(N-methyl-3.4-dichloropheny- 
lacetam.do)morphinan. 17-allyl-4.5a-epoxy-14p-hydroxy-6p-(N-methylcinnamamido)morphinan. 17-allyl-4 5a- 
epoxy-14p-hydroxy-6p-(N-methylbenryloxycarbamido)morphinan, 

1 7-allyl-4.5a-epoxy-14p-hydroxy-6p-(N-methy1phenylmethanesulfonamido)morphinan. 17-methyl-4 5o-epoxy- 
Hp-h^r^p-tN-methyl-S^^ichlorophenylacetamdoJmorphinan. 17-methyl-4.5a-epoxy-14p-hydroxy-6p-<N- 
tnethylcinnamamido)morphinan. ^-methyl^.Sa-epoxy-up-hydroxy^p-tN-methylbenzyloxycarbamidoJrrorphi- 
nan. 17-me%l-4.5a-epc^-14p-hydroxy-6p-(N-m^ 17-phenethyl-4 5a- 

! ^ rox y- 6 P-( N " me ^- 3 - 4 < lichl ° r ^h e nylacetamido)morphinan. 17- P hen e thyl-4.5a-ep<wy-14p- 
hydroxy-6p-(N-methyteinnamamido)morphinan ( 17-phenethyl-4,5a-epoxy-14p-hydroxy-6p-(N-mefhylben2yloxy- 
carbam^mcphinan. l7-phenethyl-4.5a-epoxy-14p-hydroxy-6p-(N-methylphenylmethanesulfonamido)morphi- 
nan. 17<:ydopropylmethyK5a-epoxy^ 17 - 

cydOFopylmethyl-4.5a-epoxy-14p-acetoxy-6p-(N-methyldnnamamido)niorphinan. 1 7-cyclopropylmethyl-4 5a- 
epoxy-Mp-acetoxy-eHN-methylbenzyloxycarbamido) morphinan, 1 7-cydopropylmethyl-4,5a-epoxy-14p-ace- 
toxy-6p-(N-methylphenylmethanesulfonamido)morphinan. 1 7-allyl-4,5a-epoxy-14p-acetoxy-6p-(N-methyl-3 4- 
diditorophenylacetamido^^ • 

H? " 4 ^' epoxy "^P-^etoxy^P^N-methylbenzyloxycarbarnidoJmorphinan. 17-allyf-4.5a-epoxy-l4p-acetoxy-6p- 
(N-methylphenylmethanesut<bnamido)morphinan. 1 7-methyl-4,5a-epoxy-14p-acetoxy-6p-(N-methyl-3 4-dicrdo- 
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rophenylacetamido)morphinan, 

17^ethyl^.5a^xy04p-acetoxy^p^NHTiethylcinna(ramido)morphinan, 17-methyl-4,5a-epoxy-14B-acetoxy- 
6p-(ty|-methylben2yloxycart)amido)morphinan. l7-methyl-4,5a-epoxy-14p-acetoxy-6p-(N-methylphenylmeth- 
anesulfonamidojmorphinan, l7lDhenefhyl^.5u-epoxy04p-aMtQxy^p-(N-methyl^.4^ichlo rop henylaceta- 
mido)morphinan, 1 7-phenethyl-4.5a-epoxy-1 4p-acetoxy-6p-(N-methylcinnamamido)morphinan. 1 7-phenethyl- 
«.fa-ep^-14|HK;etoxy-6MN-m^^ 

(N-methylphenylmethanesulfonamido)morphinan, 19 
17 <yclopropy1methyl-4,5a-epoxy-3-m^^ 

nan, 1 7-cyclopropylmethyl-4,5a-ep^ , ? do . 

propylmethyl-4.5a-epoxy-3-methoxy-1 4p-hydroxy^p^N-methylben2yloxycart)amido)morphinan 1 7- 

^T^'™^ 14 ^'^^' 3 "^^' 14 ^^ 17- 
a»yK5a-epoxy-3-methoxy-14p-hycto^^ 17-allyM5a- 

epoxy-3-meth<»y-14p-hydroxy-6p-(N-m e thyldnnarnamido)morphinan. 17-aDyl-4.5a-epoxy-3-methQxy-i4p- 
nydroxy-6p-(N-methylbenzyloxycarbamido)morphinan. 17-allyl-4.5o-epoxy-3-methoxy-14p-hydroxy-6p-(N-niethyl- 
pnenylmethanesuHbnamido) morphinan. 17-methyl-4.5a-epoxy-3-me1hQxy-14p-hydroxy-6p.(N-methyl-3 4-dichlo- 
rophenylacetamido)morphinan, ' 

1 7^ethyl-4.5a-epoxy-3-methoxy-14p-Mroxy-6p-(N-methy1cinnarT« 1 7-methyl-4,5a-epoxy-3- 

U™? ^1 '^^^-SPKN-methylberizyloxycarbamidoJmorphinan. 1 7^ethyl^,5 a -epoxy-3-methQxTl 4P- 
2r'°^PJ^ 17-phene1hy1-4,5a-epoxy-3-methoxy-14p-hydroxy- 
6p-(^metnyl-3.4-d.chlorophenyfacetamido)morphinan, 17-phenethyl-4.5a-epoxy-3-methoxy-14p-hydroxy-6P-(N- 
methylcinnamamidojmorphinan, ^-phenethyl^.Sa-epoxy-S-methwy-Hp-hydroxy-ep-tN-methylbenzyloxycar- 

bamrfo)morphinan. 17i3henethy1-4,Sa-epoxy-3-methoxy-14p-hydroxy-6p-(N-methylphenylmethanesulfona- 
miaojmorpninan, 

17<ycl^opyfmemyK5o-epoxy-3-melhoxy-14p-acetoxy-6p-(N-methyl-3.4-di^ 

nan, 17-cydopropylmethyl-4.5a-^^ 1 7 -cyclo- 

propylmethyl-4,5a-epoxy-3-methoxy-1 4p-acetoxy-6p-{N-methylben2yloxycart)amido)morphinan 1 7-cyclo- 

pt^ylmethyl-4,5a-epoxy-3-methoxy-l4p-acetoxy-6pKN-methylphen^ 17 . a „ y |. 
4.5a-^xy-3-methoxy-l4p-actt^^ 17-allyl-4 5a-epoxy- 

!T 14MCeto ^ P ' (N ' me ^ Cinnarramido)morphinan - ^-allyl^.Sa-epcoy-S-methoxy-up-acetoxy^p- 
(N-methylbenzyloxycaibamido)morphinan, 

17jallyl-4,5a-epoxy-3-methc^ 17-methyl- 
4 ) 5a-epoxy-3-methoxy-14p^cetoxy-6p-(N-memyl-3,4^ichlorophenylacetamido)morphinan. 1 7-methyM 5a- 
epoxy-3-methoxy-1 4p-acetoxy-6p-(N-mefhylcinnamamido)morphinan > 1 7-methyl-4,5a-epoxy-3-methoxy-1 4p-ace- 
twy-6p-(N-me1hylben2yloxycarbamido)morphinan, ^-methyl^.Sa-epoxy-S-melhoxy-Up-acetoxy-ep-^N-methyl- 
phenylm^hanesulfonamidojniorphinan, 17-phenethyl-4.5a-epoxy-3-niethoxy-14p-acetoxy-6p-(N-methyl-3 4- 
d.chlorophenylacetamidOmoTJhinan, 1 7-phenethyM.5a-epoxy-3-methoxy-14p-acetoxy-6p-(N. methylcinnama- 

^ojmorphinar i, 1 7-phenethyl-4.5a-epoxy-3-methoxy-14p-acetoxy^p-(N-methylbenzyloxycartDamido)morphinan 
17-pnenethyl-4,5a-epoxy.3-meth(Ky-14p^ 

17-cyclopropylmethyl-4.5a-epQxy-3-acetoxy-14^hydroxy-€p-(N-methyl-3^ 

17-cyclopropyto^ 1 7-cyclopropyl- 

methyl-4.5a-epoxy-3-aceto)(y-14p-hydroxy-6p-(N-me%lben 2 yloxycarbamido)morphinan. 17-cyclopropylmethyl- 
4,5a-epoxy-3-acetoxy-14p-hydroxy-6p-(N-methylphenylmethanesulfonamido)morphinan 1 7-allyl-4 5a-eDoxv-3- 
acetoxy-14p-hydroxy-6p-(N-methyl-3.4-di<^lorophenylacetamido)morphinan. 17-allyl-4.5a-epoxy-3-acetoxy-14P- 
taSywuffi 17 - al| y | - 4 .5a-ePOxy-3-acetoxy-14p-hydroxy-6p-(N-methylbenzy- 

17-allyl-4,5a-epoxy-3-acetoxy-14p-hydroxy-6p-(N-methylphenylmethanesulfonamido)mor^^^ 17-methyl-4 5o- 
epoxy-3-acetoxy-14p-hydroxy-6p-(N-methyl-3,4-dichlorophenylacetamido)morphinan, 1 7-methyl-4 5a-epoxy-3- 
acetoxy-14p-hydroxy-6p-(N-methyte^^ 

methybenzyloxycarbamido)iTiorphinan, 17-methyl-4,5a-epoxy-3 acetoxy-14p-hydroxy-6p-(N-methylpheny1meth- 
anesulfonam«lo)morphinan. 17-phenethyl-4,5a-epoxy-3-acetoxy-14p-hydroxy-€p-(N-methyl-3,4-dichlorophenyla- 
cetam,do)morphinan. 1 7-phenethyl-4.5a-epoxy-3-acetoxy-1 4p-hydroxy-6p-(N-methylcinnamamido)morphinan. 
y-pnenethyK5a-epoxy-3-acetoxy-^ 1 7-phenethyl- 

4,5a-epoxy-3-acetoxy-14p-hydroxy-6p-(N-me1hy1phenylmethanesutfonamido)morphinan 
17^yclopropylmethyl-4,5a-epoxy-3J4p-diacetoxy-6p-(N-methy1-3.4-dichlorophen^ 17 . 
cydopropylmethy1-4,5a-epoxy-3.14p<Jiacetoxy-6p-(N-me%lcinnamarnido)rnorphina 17-cyclopropylmethyl- 
4,5a-epoxy-3.14p-diacetoxy-6p-(N-niethylbenzy1oxycarbamido) morphinan. 1 7-cyclopropylmethy1-4 5a-epoxy- 
3.14p<Jiacetoxy-6p-(N-methylphenylmethanesultbnamido)morphinan. 17-allyl-4,5a-epoxy-3 14p-diacetoxy-6fHN 
methy|.3,4-dichlofophenylacetamido)morphinan. 17-allyl-4.5a-epoxy-3,14p-diacetoxy-6p-(N-rnethylcinnama- 
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mido)morphinan, 1 7-allyl-4,5ct-epoxy-3. 1 4p<liacetoxy-6p-(N-me%lbenzyloxycarbamido)rTK>rphinan, 
1 7-allyM,5a-epoxy«3,14p<fiacetoxy-6p-(N-meth^ 1 7-methyl-4,5a-epoxy- 

3,1 4p^iacetoxy^p-(N-me%l-3,4<Jjchlorophenylacetamido)morphinan ( 1 7-methyl-4,5a-epaxy-3, 1 4p«diacetoxy- 
6p-(N-methylcinnamamido)morphinan, ^^emyl^.Sa-epoxy-S.Mp^iacetoxy-ep^N-methylbenzytoxycarb- 
amido)morphinan, 17HTiethyK5a-epoxy-3J4Mi^ 

17iDhenethyK5a-epoxy-3,14p^^^ 17-phenethyI- 
4,5a-epoxy-3, 1 4p-diacetoxy-6p-(N-methylcinnamamjdo)morphinan, 1 7-phenethyl-4,5a-epoxy-3, Hp^iacetoxy- 
6p-(N-methylben2yloxycarbamldo)mofphinan t 1 7-phenethyl-4,5a-epoxy-3, 1 4p-diacetoxy^p.(N-methylpheny|. 
methane$uKbnamido)morphinan, 

1 7<yclopropyimethyl^,5a-epoxy^ J4p<iihydroxy-6p-(N-isobu^ ^ 7 . 

cydopropylmethyK5a-epoxy-3,14p^^ 17-cyclopropyl'methyl- 
4,5a-epoxy-3. 1 4pKJihydroxy-6p-(N-isobutylbenzyloxycarbamido)morphinan, 1 7-cycloprofylmethyl-4,5a-^50xy. 
3J4p^ihydroxy-6p-(N-isobutylphenylmethanesulfonamjdo)moiph 17-allyl-4,5a-epQxy-3.14p<Jifvdroxy-6p- 
(NHsobutyl-3.4-dichlorophenylacetamido)morphinan. 17-allyt^,5a^xy-3.14p-dihydroxy-6p-(N-isobutylcinnama- 
mido)morphinan, 17-alIyl-4,5a-epoxy-3.14p^ihydra^ 17 . a l^f. 
4,5a-epoxy-3, 1 4p<Hhydroxy-6p-(N-isobutylphenylme^^ 

17-methyK5a-epoxy-3.14p<J^^ H-methyl^. 
epoxy-3 f 14p^ihydroxy^p-(Nnsobutyldnnamamido)morph ^-methyl^.Sa-epoxy-S.Hp-dihydroxy-ep-CN-iso- 
butylbenzyloxycarbamido)morphinan t 17-methyK5a-epoxy-3,14pKi^ 
fonamido)morphinan, 1?1>henethyl-4,5a-epoxy-3,14p^ 

morphinan, 17i)henethyl-4,5a-epoxy-3.14p^i^ 17-phenethyl- 
4,5a-epoxy-3,14pKiihydroxy-6p-(N^^ 17-phenethyM > 5a-epoxy-3 14Wihy- 

draxy^p-(N-isobutylphenyImethanesulfonamido)morphinan p 

1 7-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-1 4p-acetoxy^p-(N-isobutyl-3,4<lichlorophenylacetamido)morphi- 
nan, 17<ydopropylme%M.5a-epoxy-3^ydro^^ 17-cydo- 
propylmethyl-4,5a-epoxy-3-hydroxy-14p-acetoxy-6p-(N-isobutylben 17-cydo- 
propy!methyl-4,5a-epoxy-3-^ 17-allyl- 
4.5a-epoxy-3-hydroxy-1 4p*ceto^^ 7-allyl-4,5a-epoxy- 
3-hydroxy-14p-acetoxy^p-(N-isobutyIdnnamamido)morphinan, 17-allyl-4 ( 5a-epoxy-3-hydroxy-14p-acetoxy-6p- 
(N-tsobutyibenzyloxycartamido)morphinan, ^-allyW.Sa-epoxy-S-hydroxy-Up-acetoxy-ep-fN-isobutyiphenyl- 
methanesulfonamido)morphinan, 

17-methyK5a-epoxy-34^^ 17-methyl- 
4,5a-epoxy-3-hydroxy-1 4p-acetoxy-6p-(N-isobutylcinnamamido)morphinan, 1 7-methyK5a-epoxy-3-hydroxy- 
1 4p-acetoxy-6p-(N-isobutylben2yloxycarbamido)morphinan, 1 7-methyK5a-epoxy-3-hydroxy-1 4p^acetoxy-6p-(N- 
isobutylphenylmethanesulfonamidojmorphinan, 1 7-phenethyl-4,5ct ^x)xy-3-hydroxy-14p-acetoxy-€p>(N-isobutyf- 
3,4<Jichlorophenylacetamido)morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-14p-acetoxy-6p-(N-isobutyldn- 
namamido) morphinan, 1 7^henethyl-4,5a-epoxy-3-hydroxy04p-ac^^ 
phinan, 17-phene%|.4,5a-epGxy^-hydro^ 

1 7<ydopropylmethyl-4,5a-epoxy-1 4p-hydroxy^p^N-isobutyI^,4KJichlorophenylacetamido)morphinan. 1 7-cydo- 
propylmethyl-4,5a-epoxy-14p-^ 17-cydoprof^lmethyl-4,5a-^)Oxy- 
14p-hydroxy^p-(N-isobutylben2yloxycarbamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-14p-hydroxy-6p. 
(NHSobutylphenylmethanesuifonamido)morphinan. 1 7-allyl-4.5a-epoxy-1 4p-hydroxy-6p-(N-isobutyl-3,4-dichlo- 
rophenylacetamido)morphinan. 1 7-allyl-4,5a-epoxy-1 4p-hydroxy-6p-(N-isobutylcinnamamido)morphinan 1 7-allyl- 
4,5a-epoxy- 1 4p-hydroxy-6p-(N-isobutylbenzyloxycart)amido)morphinan > 

1 7-allyl-4,5a-epoxy-1 4p-hydroxy-6p-(N-isobutytphenylmethanesulfonamido)morphinan t 1 7-methyl-4 > 5a-^)oxy- 
Mp-hydroxy^p^N-isobutyl-S^-dichlorophenylacetamidoJmorphinan, 17-methyl-4,5a-epoxy-14p»hydroxy-6p-(N- 
isobutylcinnamamido)morphinan, 17-methyK5a-epoxy-14p-hydra^ 

nan, 17-methyU,5a-epoxy-14p-hydraxy^p^ 17-phenethyl- 
4,5a-epoxy-14p-hydroxy*p-(N^^ 17-phenethyl-4,5a-epoxy-14p- 
hydroxy-6p-(N-lsobutylcinnamamido)morphinan f 1 7-phenethyl-4,5<x-epoxy-1 4p-hydroxy-6p-(N-isobuty!benzyloxy- 
carbamido)morphinan, 17?henethyK5a-epoxy-14p-hydroxy^ 
nan 



1 7-cyclopropylmethyl-4,5a-epoxy-1 4p-acetoxy-6p-(N-isobutyl-3.4-dichlorophenylacetamido)morphinan 1 7-cydo- 
propylmethyl-4 r 5a-epoxy04p^cetoxy-6p-(N-isobutylcinnamamicto)morp l7-cydopropylmethyl-4 t 5a-epoxy- 
1 4p-acetoxy-6p-(N-isobutylbenzyloxycarbamido) morphinan, 1 7-cyclopropylmethyl-4,5a-epoxy-i 4p-acetoxy-6p- 
(Ni*sobutylpheny1methanesulfonamido)morphinan, 17-allyl-4,5a-epoxy-14p-acetoxy-6p-(N.jsobutyl-3 4-dichlo- 
rophenylacetamido)morphinan, 17-allyl-4,5a-epoxy-l4p-acetoxy^p.(N-isobutyldnnamamido)morphinan! 17-allyl- 
4 ( 5a-epoxy04p-acetoxy^p^NHSobutylbenzyloxyc»rbafnklo)morphine ( 17-allyl-4,5a-epoxy-14p-acetoxy-6p-(N- 
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isobutylphenylmethanesutfonamido)morphinan, 

17™emyK5a^xy-14p-acetoxy*p-(N-is^^ 17-methyM5o- 
epoxy-14p-acetoxy-6p-(N-isobutylcinnaniamido)moiphinan. 17-methyl-4,5a.epoxy-14p-acet<»cy6p-(N-isobutyl- 
benzyloxycaitanndojmorphinan, 1^methyl-4.5a-epoxy-14p-acetoxy-6p-(N-isobutylphenylniethanesu)fona- 
m.do)morpninan. 17?henethyK5a^xy-14p-acetcKy*p^sob^^ 

17ijhenethyl^,5a-epoxy-14p-a<^oxy^p^NHSobiityldnnamamido)tTwphinan, 17-phenethyl-4 5a-epoxy-14p- 
acetoxy-6p-(Nssobutylbenzyloxycarbamido)morphinan. 17-phenethyl-4.Sa-epoxy-14p-acetoxy-6p-(N-isobutylphe- 
nylmethanesulfonamido)morphinan, 17^clopropylmethyl-4.5a-epoxy-3-melhoxy-14p-hydroxy^NN-isobiityl- 
3.4-dichlorophenylacetamido)morphinan, 

17-cydopropylmethyKSa-e^^ 17-cydopro- 
Pylme%l-4.5a-ep(^™ethoxy.14p-^^ 1 7-cydopropylme- 

thyK5a-epo)*-3-methoxy04p-hydraxy<p^ 17-allyl-45a- 
epoxy-3-methoxy-14p-hydrc^pKN-i 1 7-allyl-4.5o-epoxy-3- 

metnoxy-1 4p-hydroxy-6p-(N-isobutylcinnamainido)morphinan. 1 7-allyl-4.5a-epoxy-3-methoxy-14p-hydroxy-6p-(N- 
isobutylberayloxycartwmidojmorphinan. l^allyl-^Sa-efJoxy-S-methoxy-Hp-hydroxy-Sp-fN-isobutylphenylmeth- 
anesulfonamidojmorphinan, 1 7-methyl-4.5a-epoxy-3-methoxy-14p-hydroxy^p-(N-isobutyl-3,4- dichlorophenyla- 
cetamido)morphinan, ' 

17™etty^ 5 a-epoxy-3™etho^ 1 7-methy)-4,5a-epoxy-3- 

methoxy-1 4p-hydroxy-6p-(N-isobutylbenzyloxycarbamido)morphinan. 1 7-methyM,5a-epoxy-3-methaxy-1 4p- 
hydroxy-ep-tNHsobutylphenylmethanesulfonamidoJmorphinan. 17-phenethyl-4,5o-epoxy-3-methoxy-14p-hydroxy- 
Sp-tN-isobutyl-S^-dichlorophenylacetamidoJmorphinan, 17-phenethyl-4.5a-epoxy-3-methoxy-14p-hydroxy-6p-(N- 
isobutylcinnamamido)morphinan. 17i)henethyl^,5a-epoxy-3-methoxy-14p-hydroxy-6p-(N-isobutylbenzyloxycar- 
bamdOmorphman. 17^enethyK5a-epoxy-3-meth<Ky-14p 
midojmorpninan, 

17<yclopropylme%l-4,5a-ep(^-3-m^ 

nan 17^dopropylmethyK5a-ep^^ 17-cydo- 
propylmethyl-4 > 5a-epoxy-3-methoxy-14p-acetoxy^p-(N-isobutylbenzy1oxy^ 17-cydo- 
propy(methyl-4 > 5o^xy-3-methoxy-14p-acetoxy<p^N-isobutylpheny1metha^ 17 . a , ly ,. 
A5a^xy-3-methoxy-l4p-acetoxy-6p^N-te^ 17-allyl-4 5a-epoxy- 

3-me1hoxy-14p^cetoxy^p-(N-isobutylcinnamamido)morphinan. 17-allyl-4.5a-epoxy-3-methoxy-14p-acetoxy-6p- 
(NHSobutylbenzyloxycarbamidoJmorphinan. 17-all y M,5a-epoxy-3-methoxy-14p-aeetQxy^p^NHsobu1ylphenvl- 
methanesulfbnamido)morphinan, 

1 7™ethyK5a^oxy-3-methoxy-14p-aceto^^^ 1 7- 

methyl-4.5a^poxy-3-methoxy-14p-acetoxy^p^N-isobutylcinnamamido)morphinan. 1 7-methyl-4 5a-epoxy-3- 

!"^^ 4 ^f^' 6p " (N ' i ^ y,beraylo ^^ ido ) mor P hinan - ^-metnyl^.Sa-epoxy-S-methoxy-Up-ace- 
oxy-6p-(N-.sobutylphenylniethanesulfonamido)morphinan, 17-phenethyl-4,5a-epQxy-3-methoxy-14p-acetoxy-6p- 
(N-'sobutyl-3,4<iichlorophenyla^^ 

butylannamamido) moiphinan. 17-phenethyt-4.5a-epoxy-3-methoxy-14p-acetoxy-6p-(N-isobutylben2yloxycar- 
17^ycloproptf methyl A5a^^ 

nan • 17*ycopropylmethyl-4.5a^ 17 do . 

Propylmethyl-4.5a-epoxy-3-acetoxy-14p-h^ 17-cydo- 
P/opylmethyl-4.5a-epoxy-3-aceto^ 17-aHyl- 
4.5a-epoxy-3-acetoxy04p-hydroxy^p-(N-isobutyl-3,4^ichlwophenylacetamido)morphinan, 1 7-allyl-4 5a-epoxy- 
rK? 06 !?^ 4 ^ 0 ^ 17-allyl-4.5a-epoxy-3-acetoxy-14p-h^droxy-6p- 
(N-eobutylbenzyloxycartjamidOmorphinan. 17-allyl-4,5a-epoxy-3-acetoxy-14p-hydroxy-6p-(N-isobutylphenyl- 
methanesulfonamido)morphinan, 
y™ethyK5a-epoxy-3«c^ 

45a-epoxy-3-acetoxy04p-hydroxy^p-(N-isobutylcinnamamido)morphinan. n-methyl^.Sa-epoxy-S-acetoxy- 
14p^hydroxy^p-(NHsobutylbenzyloxycarbamido)morphinan, 17-methyl-4.5a-epoxy-3-acetoxy-14p-hydroxy-6p-(N- 
isobutylphenylmethanesulfonamido)morphinan. l7-phenethyl-4,5a-epoxy-3-acetoxy-14p-hydroxy-6p-(N-isobutyl- 
3,4-dichlorophenylacetamido)morphinan. 17-phenethyl-4,5a-epoxy-3-acetoxy-14p-hydroxy-6p-(N-isobutylcin- 
namamido)morphinan, l7?henemyK5a-epaxy-3-acetoxy-i4p^ 

phman, 1 7-phenethyl-4,5a-epoxy.3-acetoxy-l 4p-hydrox y -6p-(N-isobutylphenylmethanesulfonamido)morphinan 
1 7-cyclopropylmethyl-4.5a-epQxy-3, 14p-diacetoxy-6p-(N-isobuty(-3.4-dichlorophenylacetamido)morphinan i 7- 
cydopropylme1hyl-4.5a-epoxy-3.14p-diacetoxy-6p-(N- isobutylcinnamamido)morphinan. 17-cydopropylmethyl- 
4.5a-epoxy-3J4p<liacefoxy-6p-(NMSobutylbenzyloxyrarbamido)morphinan, 17-cydopropylmethyl-4 5a-epoxy- 
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3,14p^iacetoxy^0-(N-isobu^ 17-allyl-4,5a-epoxy-3,14p-diacetoxy-6p 
(N-isobutyl3,4-cfic*lorophen^ 17-aDyi^,5a-epoxy-3J4p^iacetoxy^p-(N-iscbutylcinnama 
mido)morphinan, 1 7-ailyK5a-epoxy-3, 1 40Kiiacetoxy-6HN-isobutylbe^ 1 7-allyl 

4,5a-epoxy-3, 1 4pKiiacetoxy-6p-(N-isobutylphenylmethanesulfonamido)morphinan, 

1 7-methyI-4,5a-epoxy-3 .1 4p^iacetoxy-6p-(N-isobuty ! 7-methy1-4,5<x 

epoxy^,14p^iacetoxy^p^N-isobutyldnnamamido)morph 17-methyl-4,5a-epoxy-3 t 14p-diacetoxy-6p-(N-iso 
butylbenzyloxycaitamido)morphinan, 1 7-methyl-4,5a-epoxy-3, 1 4p-diacetoxy-6p-(N-isobuty!phenylmethanesul 
fonamido)morphinan, 1 7-phenethyM t 5a-epoxy-3, 1 4p^iacetoxy^p-(N-isobutyl-3.4-dichlorophenylacetamldo) 
morphinan, 1 7-phenethyl-4,5a-epoxy-3, 1 4p<Jiacetoxy-6p-(N-isobutylcimamamido)fTiorphinan, 1 7-phenethyl 
4,5a-epoxy-3J4p^iacetoxy-6p-(N-isobutylberaytoxycarbamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3, 1 4p-diac- 
etoxy^p^N-jsobutylphenylmethanesuHonamido)morphinan, 

1 7-cyclopropylmethyl-4 i 5a-epoxy-3 f 1 4p<lihydroxy-6a-(N-me%l-3,4<Jichlorobenzamldo)morphinan, 1 7-allyl- 
4.5a-epoxy-3.14p^ihydroxy-6a-(N-me^^^ 17-cydopropylmethyl-4,5a-epoxy- 
3J4p<lihydroxy-6p-(N-methyl-3,4<lichlorobenzamido)morphinan. 17-allyl-4,5a-epoKy^J4p<Jihydroxy-6p-(N- 
methyl-3,4-dichlorobenzamido)morphinan, 1 7-cydopropylmethyl-4.5a-epoxy-3, 1 4p<Jihydroxy-6a-(N-ethyl-3 t 4- 
dichlorophenylacetamido)morphinan, ^-allyl-^Sa-epoxy-S.Up^ihydroxy^ 
mido)morphinan, 17*ydopropylmethyM,5a-epoxy<U 
midojmorphinan, 17*llyl-4,5a-epoxy-3.14p-dihyd^ 

1 7-cydopropylmethyl-4,5a-epoxy^3, 1 4p<iihydroxy-6a-(N-me%l-3i3henylpropionamido)morphinan, 1 7-allyl-4,5a- 
epoxy-3, 1 4p<fihydraxy^N-methyl-3^he^ 1 7-cydopropylmethyl-4,5a-epoxy-3, 1 4p- 

dihydroxy-6p-(N-methyl-3-phenylpropionamido)morphinan, 17-allyM,5a-epoxy-3J4p-dihydroxy-6p-(N-methyl-3- 
phenylpropionamido)morphjnan, 
17«*ciopropylmethyK5a-^ 

nan, 1 7-allyl-4,5a-epoxy-3, 1 4p<Jihydraxy-6a^N-meth^ 1 7^ 

cydopropylmethyK5a-epoxy^ 

17-allyM,5a-epoxy-3,14p<iihydroxy^ 17-cydopro- 
pylmethyl-4,5a-epaxy-3,14p-d^ 17-allyl-4,5a-epoxy-3 t 14p^ihy- 
droxy-6a-(N-methylphenylacetamido)morphinan, 17^ydopropylmethyl-4,5a-epo)cy^,14p<lihydit>xy-6p-(N- 
methyfphenylacetamido)morphinan, 17-a!Iyl-4,5a-epoxy-3,14p<iihydro^ 
nan, 

1 7^clopropyimethyl-4,5tt-epoxy-3, 1 4p-dihydroxy-6a-(N-methylcydohexylacetamido) morphinan. 1 7-allyl-4,5a- 
epoxy-3, 1 4p-dihydroxy-6a-(N-methylcydohexylacetamido)morphinan, 1 7-cydopropylmethyM,5a-epoxy-3, 1 1 4p- 
dihydroxy6pKN-methyloydohexylacetamido)morphinan, 1 7-allyl-4,5a-epoxy-3,1 4p-dihydroxy-6p-(N-methylcy- 
clohexylacetamido)morphinan, 

17-cydopropylme%l-4,5^ 1 
4.5a-epoxy-3,14p«iihydro>cy-6a-(N^ 17-cydopropylmethy!-4,5a- 
.epoxy-3,14p<fihydrQxy-6p-(N-m^^ ! 7-ally1-4 ( 5a-epoxy-3,1 4p-dihydroxy- 

6p-(N-methyl-34Dromophenylacetamido)morphinan, 1 7-cyclopropylmethyl-4,5a-epoxy-3, 1 4p-dihydroxy-6a-(N- 
methyl-4- benzolbjthienylacetamidojmorphinan, 1 7-allyl-4,5a-epoxy-3. 1 4p<lihydroxy-6a-(N-methyl-4- 
benzo[b]thienylacetamido)morphinan, 1 7-cyclopropyimethyl-4 > 5a-epoxy-3 > 1 4p-dihydroxy-6p-(N-methyN4- 

benzo[b]thienylacetamido)morphinan, 17-allyl-4,5a-epoxy-3,14p-dihydroxy-6p-{N-methyl-4-benzo[b]thieny!aceta- 
mido)morphinan, 

17*ydopropylme%l-4.5a-epoxy3.14p^^ 1 7-allyl- 

4,5a-epoxy-3, 1 4p<Jihydroxy-6a-(N-methyl-3,4^ichlorocinnamamido)morphinan, 1 7-cyclopropylmethyl-4,5a- 
epoxy-3,14p-dihydrc^-6p-(N-m^ 17-allyl-4,5a-epoxy-3,14p-dihydroxy- 
6p-(N-methyl-3,4-dichlorocinnamamido)morphinan, 1 7-cydopropylmethyl-4,5a-epoxy-3, 1 4p-dihydroxy-6a-(N- 
methyl-4-bromophenylacetamido)morphinan, 1 7-allyl-4,5a-epoxy-3, 1 4p-dihydroxy-6a-(N-methyi-4-bromophenyla- 
cetamidojmorphinan, 1 7-cyclopropylmethyK5a-epoxy-3, 1 4p-dihydroxy-6p-(N-methy!-4-bromophenylaceta- 
mido)morphinan, 17-allyl^,5a-epoxy-3,14p-dihydroxy-6p-(N-me%l-4-bromophenyiacetamido) 
17-cyclopropylme%K5a-ep^ 17-allyl- 
4.5a-epoxy-3,14p<Jihydroxy-6a-[(R)-^ 1 7-cydopropytmethyl-4,5a- 

epoxy-3. 1 4M^roxy-6p-[(R)-N-methyl-2-phenylpropionamido]morphinan 1 1 7-allyl-4,5a-epoxy-3, 1 4p-dihydroxy- 
6p-[(R)-N-methyl-2-phenylpropionamldo)morphinan, ^-cydc^rapylme^l^.Sa-epc^-S.HpKiihydroxy-ea-KR)- 
N-methylmethoxyphenylacetamido]morphinan, l7-allyl-4 f 5a-epoxy-3 t l4p<Ji^draxy^-[(R)-N-methylmethoxy- 
phenylacetamidojmorphinan, 1 7-cydopropylmethyK5a-epoxy-3, 1 4p-dihydroxy-6p-[(R)-N-methylmelhoxypheny- 
[*ceta midojmorphinan, 1 7-allyl-4,5a-epoxy-3, 1 4p<Shydrcwy^pl(R).Nhmemy^ 

17*yclopropylmethyK5a-epoxy-3,14p 17. 
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allyl-4.Sa-epoxy-3.14p-d.hydroxy-6a-[(S)-N- melhylmethoxyphenylace1amido]morphinan, 1 7-cydopropylmethyl- 
4.5a-epoxy-3.14p-dihyciroxy-6p-KS)-N-mety^ 17-aDyt-4,5a-epoxy-3 146- 

dihydroxy-6p-[(S)-NHnethylmeihoxypheny1acetamido]morphinan, ' 
1 7<ydoprop)rfmethyK5a-^^ 17-allyM 5a- 

^)V-3,14p-dihydroxy-6a-(3.4-dichlorophenylacetamldo)morphinan, IT-cyclopropylmethyM.Sa-epoxy-S 14p- 
d.hydroxy-6p-(3.4KJichlorophenylacetamido)morphinan. U-allyl^.Sa-epoxy-S.Hp-dihydtoxy-ep-O^-dichlorophe- 
nylacetamido)morphinan, 

1 7-cydopropylmethyl-4.5a-epoxy-3 . 14p^ihydroxy-6a-(N-methyl-3.4-dif luorophenylacetamldo)morphinan 1 7- 
allyl-4,5 tt -epoxy-3.14p-dihydroxy-6a-(N-me1hyl-3,4-difluorophenylacetamido)m^^ 17-cyclopropylm6thyl- 
4.5a-epoxy-3 J4p^ihydroxy-6p-(N-methyl-3.4^ifluorophenylacetamido)niorphinari. 1 7-aDyl-4 > 5a-epoxy-3 1 4B- 
dihydroxy-6p-(N-methyl-3.4<lifluorophenylacetamido)morphinan, ' 
17^yclopropylmethyl-4,^ 

17*"l/K5a-epoxy-3.14p-dihydroxy-6a-(N™ 17-cydopropyl- 
methyl-4.5a-epoxy-3.14Mhydroxy-6p^ 17-allyl-4 5a- 

epoxy-3.1 4p-dihydroxy-6p^N-melhyl-3-trifluoromethylphenylacetamido)niorphinan 

17<yclopropylmethyM,5a-epW^ 17 m 
4.5a-epoxy-3,14Mhydroxy-6a-[(S)-N-^ 

17*yclopropylmethyK5a-epa^^ i 7 ^im. 
4.5a-epoxy-3,14Mhydroxy-6p-I(S)-N-me%l-2-phenylpropionamido]morphina^ 17-cyclopropylmethyl-4 5a- 
epoxy-3.14p-dihydroxy-6a-[N-methyl-N-2-(3,4- dichlorophenyl)ethylamino]morphinan. 17-allyl-4.5a-epoxy-3 14B- 
d.hydroxy-6a-[N-methyl-N-2-(3.4-dichlorophenyl)ethylaminoJmorphinan, 1 7-cydopropylmethyl-4 5a-epoxy-3*14B. 
dihydro^-6p-(N-methy1-N-2-(3*^ 17-allyl-4.5a-epoxy-3,14p-dihydrow-6P- 
[N-methyl-N-2-(3,4-dichlorophenyl)ethylamino]morphinan. X P 

17jcyclopropylme%M ( 5a-epQxy-3J4p-dihydroxy-6a-(N-methyl-4-nrtr(V 17 ^|m. 
4.5a-epoxy-3.14p-dihydroxy-6a-(N-m^^ 17-cyclopropy1methyl-4 5a-epoxy- 

3.14pOihydroxy-6p-(N-methyl-4-nitrophenylacetamido)morphinan, 17-allyl-4.5a-epoxy-3,14p-dihydroxy-6p-(N- 
methyl-4-nitrophenylacetamido)morphinan, 17-cyclopropylmethyl-4.5a-epoxy-3,14p-dihydroxy-6a-(N-methyl-4- 
aminophervlacetamido)morphinan. 1 7*llyK5a-epoxy-3. 14p<Jihydroxy-6a-(N-m e thyl-4-aminophenylaceta- 
m.do)morphinan. 17-cyclopropylmethy)-4.5a-epoxy-3.14p<lihydroxy-6p-(N-methyl-4-aminophenylaceta 
phinan. 17-allyl-4,5a-epoxy-3J4p-dihydroxy-6p-(N-methyl-4-aminophenylacetamido)morphinan 
17jcyclopropy(fnethyl-4,5a-epoxy-3J4p-dihydroxy-6a-(N-methylcydo 17 ^ By ,. 

^^^ X ^ 3 • 14Mi ^ r0 ^* (N * me ^ Cycl *^ M ^ amid0 )^ hi, ^• 17-cydopropylmethyl-4.5a-epoxy- 
3,l4p-dihydroxy-6p-(N-methylcydohexylca(t)oxyamido)morphinan, 17-allyl-4,5a-epoxy-3,14p-dihydroxy-6p-(N- 
met^cyclohexylcaiboxyamido)morphinan. 17-cydopropylmethyl-4,5a-epoxy-3,14p-dihydroxy-6a-(N-methy1ben- 
zam.do)morphinan. 1 7-allyl-4,5a-epoxy-3,1 4p-dihydroxy-6a-(N-methylbenzamido)morphinan. 1 7-cydopropylme- 
thyl-4.5a-epoxy-3.14p-dihydroxy-6p-(N-methylben2amido)morphinan. 17-allyl-4,5a-epoxy-3,14p-dihydroxy-6p-{N- 
methylbenzamido)morphinan, 

17<yclopropylmethyl-4,5a-epoxy-3,14p-dihydroxy-6a-(N-meth^ 17-allyl-4 5a- 

epoxy-3,14p-dihydroxy-6a-(N-methyl-4-phenylbutyroamido) morphinan, 17-cydopropylmethyl-4.5a-epoxy-3 14p- 
dihydroxy-6p-(N-methyl-4-phenylbutyroamido)morphinan, ^-allyl-^Sa-epoxy-S.Mp-dihydroxy-eB-fN-methvM- 
phenylbutyroamido)morphinan, 

17^yclopropylme%l-4.5a-epoxy-3J4M^ 17 . a||y) . 
4,5a-epoxy-3.14p-dihydroxy-6a-(N-methyl-2-bronrophenylacetamido)morphinan, 17-cyclopropylmethyl-4 5a- 
epoxy-3,14p-dihydroxy-6p-(N-methyl-2-bromophenylacetamido)morphinan. 17-allyl-4,5a-epoxy-3 14p-dihydroxy- 
6p-(N-methyl-2-bromophenylacetamido)morphinan, 

17-cyclopropylme%l-4.5a-epoxy-3J4Mhydroxy-6a-(N-methyl-6-phenylhexanamicto^ 17-allyl-4 5a- 

epoxy-3, 1 4p-dihydroxy-6a-(N-methyl-6-phenylhexanamido)morphinan, 1 7-cydopropylmethyl-4,5a-epoxy-3 1 4p- 
dihydroxy-6p-(N-methyl-6-phenylhexanamido)morphinan, 1 7-allyl-4,5a-epoxy-3. 14p-dihydroxy-6B-(N-methvl-6- 
phenylhexanamido)morphinan, 1 y 

17-cyclopropylmethyl-4,5a-epoxy-3J4p^ihydroxy-6a-(N-methyl-3-fluoro^ 17 . a ,|y,. 
4.5a-epoxy-3j4M'hydroxy-6a-(N-methyl-3-fluorophenylacetamido)morphinan, 17-cyclopropylmethyl-4 5a- 
epoxy-3, 1 4p-dihydroxy-6p-(N-methyl-3-fluorophenylacetamido)morphinan, 1 7-allyl-4.5a-epoxy-3 1 4p<fihvdroxv- 
ep^N-methyl-S-fluorophenylacelamidoJmorphinan, ' 
l7-cyclopropylmethy1-4,5a-ep^ 17 

allyl-4.5a-epoxy-3 > 14p^ihydroxy-6a-[N-memyl-NM3.4-dichlorophenyl)ureido]morphinan. 1 7-cydopropylmethyl- 
4.5a-epoxy-3.14pKlihydroxy-6p-[N-methy1-N'-(3,4-dichlorophenyl)ureidoJmorphinan, 1 7-allyl-4 5a-epoxy-3 14B- 
dihydroxy-ep-fN-methyl-N^S^-dichlorophenylJureidoJmorphinan. ' 
17-cyclopropylme%l-4,5a-epcay^^ 17-allyl-4 5a-epoxy- 
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3J4p<iihydroxy-6a-(N-methyl-N , -benzylureldo)morphinan, IT^yclopropylmethyl^.Sa-epQxy-a.Up-dihydraxy-ep- 
(N-methyl- N'^enzylureido)morphinan, 1 7-aiiyl-4,5a-epoxy-3. Up^lihyclroxy-ep-tN-methyl-N'-benzylureicloJmor- 
phinan, 

17^yclopropy1methyK5u-epo^ 

17*llyK5a-epoxy-3,14B<fihydro^ 17-cycbpropylmethyl- 
4,5a-epoxy-3, 1 46<Jihydroxy-6B-(N-methyl-3-nrtrophenylacetamido)morphinan, 1 7-a!lyl-4,5a-epoxy-3, 1 43^iihy- 
droxy^B^N-methyl-S-nitrophenyiacetamidoJmorphinan, 1 7-cydopropylmethyl-4, 5a-epoxy-3, 1 4B-dihydroxy-6a- 
(NHnethyl-4-pyrioylacetamkjo)morphinan, 17^lyl^,5a-epoxy-3J4B<iihydraxy-6a-(N-me%Mi)yridyiaceta- 
mido)morphinan, 17-cyctopropylmethyl-4,5a-epoxy-3^ 

1 7-allyl-4,5a-epoxy-3 l 1 4B<lihydroxy^B-(N-methyl^-pyridylacetamido)morphinan p 

1 7^yclopropyimethyM,5a-epoxy-3J46^ihydra 1 7. 

allyl<5a-epoxy-3.14B<iihydro^ 17-cycloprop)rtmethyl- 
4,5a-epoxy-3J4B<iihydraxy-68-[N-methyl^^ 1 7-allyK5a-epoxy-3 14B- 

dihydroxy-6B-[N-methyl-trans-3-(3-thienyl)aaylamido]morphinan, 

17<*clopropylmethyK5a-epo^ 17-aJlyK5a- 
epoxy-3, 1 46<Jihydroxy-6a-(N-methyt^ 1 7-cyctopropylmethy|"4,5a-epoxy-3, 1 46- 

dihydroxy-6B-(N-methylthiophenoxyacetamido)morphinan, 1 7-allyK5a-epoxy-3. 14B<lihydrQxy-6B-(N-methylthi- 
ophenoxyacetamido)morphinan. 

1 7-cyclopropy1methyi-4,5a-epoxy-3 J4B<Jihydroxy^-(N-methylphenoxyacetamido)morphinan l 1 7-allyl-4,5a- 
epoxy-3,146-dihydroxy-6a-(N- methylphenoxyacetamido)morphinan, 17-cyctopropylmethyl-4,5a-epoxy-3 t 14B- 
dihydroxy-6B-(N-methylphenoxyacetamido)morphinan, 17-allyl-4,5a-epoxy-3 t 14B-dihydroxy-6B-(N-methy1phe- 
noxyacetamido)morphinan, 

1 7-cyclopropyimethyl-4,5a-epoxy-3, 14G^ihydraxy^-(N-methyM-nit^ 1 7-allyl- 

4,5a-epoxy-3, 1 48<JiMroxy-6a-(N-me%l-4^itrobenzyloxycaitamido)morphinan ( 1 7-cyclopropy!methyl-4,5a- 
epoxy^,14BHjihydroxy-6B-(N-met^ 17-allyi-4,5a-epoxy-3,14B<lihy- 
droxy-6B-(N-methyi^-nitrobenzyloxycarbamido)morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-3 J4BKflhydraxy^a-(N-methyl^^ 1 7- a ||y|- 

4,5a-epoxy-3, 1 4B<lihydroxy-6a-(N-methyl-3^^ 1 7-cyclopropylmethyl-4 r 5a- 

epoxy-3,146<lihydroxy-66-(N-memyl^ 17-aIiyl-4,5a-epoxy-3,14B-dihy- 
droxy^B-(N-methyI^-pyridylmethoxycarbamido)morphinan, 1 7-cyclopropylmethyl-4 f 5a-epoxy-3 l 1 46-dihydroxy- 
6a-(N-methyl-3,4<lichlorophenyf^ 17-allyl-4,5a-epoxy-3,146-dihydroxy*6tt-(N- 
methyl-S^^ic^lorophenylmethanesulfonamidoJmorphinan, 1 7-cydopropylmethyl-4,5a-epoxy-3 l 1 46^Jihydroxy- 
6B-(N*methyl-3,4Kjich!orophenylmethanesuffonarnido)morphinan, 

1 7-allyl-4,5a-epoxy-3, 1 43<lihydroxy^B-(N-methyl-3 1 4^jchlorophenylmethanesulfonamido)morphinan, 1 7-cyclo- 
propylmethyl-4,5a-epoxy-3J4G^^ 1 7-ally-4,5a-epoxy- 

S.HB-dihydroxy-ea^N-methyl-N'-benzylthiourejdoJmorphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,148<lihy- 
droxy-6B-(N-methyl-N'-benzylthioureido)morphinan, 1 7-allyl-4,5a-epoxy-3, 1 4B-dihydroxy-6B-N-methyl-N , -ben- 
zylthioureido)morphinan, 17<ydopropylmethyl-4,5a-epoxy-3,14B^^ 

inan, 1 7-allyl-4,5a-epoxy-3. 1 4B-dihydroxy-6a-(N-methylhexanamido)morphinan, 1 7-cydopropylmethyl-4,5a- 
epoxy-3, 1 46-dihydroxy -6G-(N-methylhexanamido)rrorphinan, 1 7-allyl-4,5a-epoxy-3, 1 4B-dihydroxy-6B-(N-methyl- 
hexanamido)morphinan. 

17-cydopropylmethyK5a-epoxy-3.146<K^^ 17-allyl-4.5a-epoxy- 
3J4B^ihydroxy-^-(N-methylheptanamido)morphinan. 17-cyclopropylmethyl-4,5a-epoxy-3J4B<lihydroxy-6B-(N- 
methyiheptanamido)morphinan, 1 7-allyl-4,5a-epoxy-3, 1 4B-dihydroxy-6B-(N-methylheptanamido)morphinan t 
17<ydopropyfme%M,5a-epoxy-3,14G^ 17-allyl- 
4,5a-epoxy-3 , 1 4B^ihydroxy-6a-(N-methyl-3-aminophenylacetamido)morphinan 1 7-cydopropylmethyK5a- 
epoxy-3, t 4B<lihydroxy-6B-(N-methyl-3-amjnophenylacetamido)morphinan l 1 7-allyK5a-epoxy-3,1 4B-dihydroxy- 
6B-(N-methyl-3-aminophenylacetamido)morphinan, ^-cyclopropylmethyl^.Sa-epoxy-S.UB^ihydroxy-ea-fN- 
methyt-2-pyridylacetamido)morphinan t 17^lyK5a-epoxy-3J46<Jihydro^ 
mido)morphinanJ7-<7clopropylmethyl-4,5a-epoxy-3J4B<Jihydroxy^ 
1 7-allyl-4,5a-epoxy-3J4B<iihydroxy-66-(N-meth^^ 

17*yclopropylmethyl^5a-e^ 17-allyl- 
4,5a-epoxy-3J4B<lihydroxy-6a-[N-methyl-3-(3-pyridyl)propionamido]morph 1 7-cyclopropylmethyl-4,5a- 

epoxy^J4B<jihydroxy-6B-[N-memyl-3-(3-pyridyl)propionamido]morphinan, 17-allyl-4 ( 5a-epoxy-3,14B-dihydroxy- 
6B-[N-methyl-3-(3-pyr[dyl)propionam(do]morphinan, 

1 7-cyc!opropy!methyl-4,5a-epoxy-3, 14B-djhydroxy-6a-(3-phenylpropioyloxy)morphinan, 1 7-allyl-4,5a-epoxy- 
3, 1 4B-dihydroxy-6a-(3-phenylpropioyloxy) morphinan, 1 7-cyclopropy!methyl-4,5a-epoxy-3. 1 4B-dihydroxy-6B-(3- 
phenylpropioyloxy)morphinan ( l^allyl^.Sa-epoxy-S.UB-dihydroxy-SB-tS-phenylpropioyloxyJmorphinan, 
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17^yclopropyime%l-4,5a-epoxy*,14^^^ 17-allyM,5a- 
epoxy-3, 1 4(Wihydroxy-6a-[2'(3-furyl)etheny1sulfonyloxyJmorphinan I 1 Z-cydopropylmethyl^.Sa-epoxy-a, 1 40- 
dihydroxy-6B-[2-(3-furyl)ethenylsuHonyloxy]morphinan ( n-anyM^Sa-epoxy^.UB^ihydroxy-eB-p-tS-furyl) ethe- 
nyIsuffonyloxy]morphinan, 

17^yclopropylme%l-4,5a-ep^^ 17 . 
cydopropylmethyl-4,5a-epoxy-3, 1 4B-dihydroxy ^-[Nnriethyl-trans^ 1 7-cydopro- 

pylmethyl-^Sa-epoxy-S , 1 4B-dihydroxy-6a^N-methyl-4-trif luoromethyldnnamamido)morphinan, 1 7-cydopropyl- 
methyM,5a-epoxy-3.14B<Jihydro^^ 17-allyl-4,5a-epoxy-3,14B- 
dihydroxy-Ba^N-methyl-S-trffluoromethylcinnamamidoJmorphinan, 17-allyl-4,5a-epoxy-3 ( 14B-dihydroxy-6a-[N- 
methy|.trans-3.(3-furyl)acrylamido]morphinan, 17-aliyl-4,5a-epoxy-3,14B^ihydrox^^^ 
ylcinnamamido)morphinan, 1 7-allyl-4,5a-epoxy-3. 1 4B-dihydroxy-6a-(N-methyl-3-phenylpropiolamldo)morphinan, 
1 7-methyl-4.5a-epoxy-3, 1 46<fihydroxy-6a-(N-methyl-3-trlf luoromethylcinnamamido)morphinan, 1 7-methyl-4,5a- 
epoxy-3, 1 4B^ihydroxy-6a-[N-methyl4rans-3^3-furyl)acrylamido]morphinan, 1 7-*nethyl-4,5a-epoxy-3. 1 4B-dihy- 
droxy^^N-methyl^-trifluoromethylcinnamamictoJrTrarphinan, 17-methyi-4,5a-^x)xy-3,14B<Jihydroxy-6a-(N- 
methyl-3-phenylpropiolamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14B-dihydroxy-6a-(N-methyl-3- trifluor- 
omethylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3,14B^ 
mido]morphinan, 17^henethyl-4,5a-epoxy-3,14B^ 

man, 1 7^henethyl-4,5a-epoxy-3,1 4B<lihydroxy-6a-(N-methyt-3i)henylpropiolamido)morphinan > 

17-cyclopropyimethyl-4,5a-ep^^ 

nan, 17-cydopropylmethyl-4,5a-epoxy^ 

nan, 1 7-cydopropylmethyl-4,5a-epoxy-3-hydroxy-1 4B-acetoxy-^-(N-.methyl-4-trif luoromethylcinnamamido) 
morphinan, 17*yclopropylmethyl-4,5a-epo^^ 

phman, 17-allyK5a-epoxy^-hydroxy-14B-ac^ 17- 
allyK5a-epoxy-34Tydroxy-14B-a^^ 17-atlyl-4,5a- 
epoxy-3-hydroxy-1 4B-acetoxy-6a-(N-methyl-4-trif luoromethylcinnamamido)morphinan, 1 7-allyi-4,5a-epoxy-3< 
hydroxy-14B-acetoxy^-(N-methyl^-phenylpropiolamido)morphinan, 

1 7-methyl-4 ( 5a-epoxy-3-hydroxy-1 4B-acetoxy-6a-(N-methyl-3-trlf luoromethylcinnamamido)morphinan, 1 7-methyl- 
4,5a-epoxy-3-hydroxy04B-acetoxy^^ 17-methyM,5a-epoxy- 
3-hydroxy-14B*cetoxy-6a-(N-meth^ 17-methyl-4,5a-epoxy-3-hydroxy- 
14B-acetoxy-6a-(N-methyl-3i3henylpropiolamldo)morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-14B-acetoxy- 
6aKN-methyl-3-trlfluoromethylcinnamamido)rnorphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-146-acetoxy-6a-IN- 
methyl-trans-S-CS-furyOacrylamjdoJmorphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-14B-acetoxy-6a-(N-methyl-4- 
trifluaomethylcinnamamidojmorphinan, 17^henethyt-4,5a-epoxy-3-hydroxy-14B-acelc>xy-6a-(N-methyl-3-phenyl- 
propiolamido)morphinan f 

1 7-cyclopropylmethyl-4,5a-epoxy-1 4B-hydroxy-6a-(N-me%l-3-trrfluoromethylcinnamamido)morphinan, 1 7-cydo- 
propylmethyl-4,5a-epoxy- 1 4B-hydroxy-6a-{N-methyl-trans-3-(3.furyl)acrylamido]morphinan, 1 7-cydopropylme- 
thyl-4,5a-epoxy04B-hydroxy^-(N-m^^ 1 7-cyclopropylmethyl-4,5a- 

epoxy-14B-Mroxy^a-(N-methyl"3-phenylpropidamido)morphinan, 17-allyl-4,5a-epoxy-14B-hvdroxy-6a-(N- 
methyl-3-trlfluoromethylcinnamamido)morphinan, 17-allyl-4 ( 5a-^oxy-14B-hydroxy-6a-[N-methyl-trans-3.(3- 
furyl)acrylamido]morphinan, 17-allyM,5a-epoxy-14B-hydroxy^-(N-^^ 
phman, 1 7-allyl-4,5a-epoxy-1 4B-hydroxy-6a-(N-methyl-3-phenylpropiolamido)morphinan, 
17-methyl^5a-epoxy-14B-hydroxy*^ 17-methyl-4,5a- 
epoxy-14B-hydroxy^a-[N-methyl-trans-3-(3-furyl)ac^lamido]morphinan, 17-methyl-4,5a-epoxy-146-hydroxy^6a- 
(N-methyl-4-irHluoromethy!cinnamamido)morphjnan, 17-methyl-4,5a-epoxy-14B-hydroxy-6a-(N-methyl-3-phenyt- 
propiolamido)morphinan, 17-phene%W,5a-epoxy-14B-hydroxy-6a-(N-me%l-3-trifluoromemylcinnarm- 
mido)morphinan, 17?henethyK5a-epoxy-14B4iydroxy-6^^ 17- 
phenethyK5a-epoxy-14B-hydroxy^-(N-meto^^ 1 7-phenethyi-4,5a- 

epoxy-14B-hydroxy^a-(N-methyl-3i)henylpropidamido)morphinan, 

1 7-cyclopropylmethyl-4, 5a-epoxy-1 46-acetoxy-6a-(N-methyl-3-trif luoromethylcinnamamido)morphinan, 1 7-cydo- 

propylmethyK5a-epoxy-14B-actf^^ 17Kjydopropylme- 

thyl-4,5a-epoxy-14B-acetoxy-6a-(N-methyl- 4-trifluoromethylcinnamamido)morphinan, 1 7-cyclopropylmethyl-4,5a- 

epoxy-14B-acetoxy^-(N-methyl-3i)henylpropjolamido)morphinan, 17-allyl-4,5a-epoxy-14B-acetoxy-6a-(N- 

methyl-3-trifluoromethylcinnamamido) morphinan, 1 7-ailyl-4,5a-^>oxy-1 4B-acetoxy-6a-[N-methyl-trans-3-(3- 

furyljacrylamidolmorphinan, 17-allyK5a-epoxy-148-acetox^ 

phman, 1 7-allyl-4,5a-epoxy-l 4B-acetoxy-6a-(N-methyl-3-phenylpropiolamido)morphinan l 

1 7-methyl-4,5a-epoxy-1 4B-acetoxy-6a-(N-methyl-3-lrlf luoromethyldnnamamido)morphinan, 1 7-methyl-4,5a- 

epoxy-14B-acetoxy^-[N-meth^ 17-methyl-4,5a-epoxy-146-acetoxy^6a. 

(N-methyl-4-trifluoromethylcjnnamamido)morphjnan, l7-methyl-4,5a-epoxy-14B-acetQxy-6a-(N-methyl-3-phenyl- 
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propiolamido)morphinan, 1 7-phenethyl-4,5a-epoxy-1 46-acetoxy-6a-(N-methyl-3-trif luoromethylcinnama- 

mido)morphinan, 1 7-phenetriyt-4,5a^poxy-14B-aceta^ 1 7^ 

phenethyK5a-epoxy04B-acetoxy^^ morphinan, 17-phenethyl-4,5a- 

epoxy-14S-acetoxy^-(NHiiethyl^^enylpropidamido)moiphinan ( 
17*yclopropytmethyK 

nan, 17^ydopropyfmethyl^,5a-epoxy^-methoxy-14(3-hydrox^ 

nan, 1 7-cydopropy1methyi-4,5a-^>oxy'3-methoxy-1 46-hydroxy-6a-(N-methyl-4-trif luoromethylcinnamamido)- 
morphinan, 1 7-cyclopropylmethyl-4,5a-epoxy-3-methoxy-1 4B-hydroxy-6a-(N-methyl-3-phenylpropiolamido)mor- 
phinan, 1 7-a!lyK5a^poxy-3-methoxy-148-M 1 7. 

allyK5a-epoxy-3-methaxy-1 4B-hydroxy-6a-[N-me%l-trans-3-(3-furyi)aaylamido]morphinan, 1 7-allyl-4,5a- 
epoxy-3-methoxy-14B-hydroxy"6a-(N-methyl-4- trifluoromethylcinnamamido)morphinan, 

17«allyK5a-epoxy-3^ethoxy.14B-^^^ 17-methyl-4,5a- 
epoxy-3-methoxy04B-hydro^ 1 7-methyl-4,5a-epoxy-3- 

methoxy-1 4B-hydroxy-6a-[N-methyl-1rans-3-(34ury0acr>1amido]morphinan. 1 7-methyl-4,5a-epoxy-3-methoxy- 
148-h)tfroxy-6a-(N-methyl-4-^ 17-methyl-4,5a-epoxy-3-methoxy-14B- 
hydroxy-€a-(N-methyl-3i)henylpropiolamjdo)morphinan f 1 7-phenethyl-4,5a-^)oxy-3-methQxy-1 4G-hydroxy-6a- 
(N-methyl-3-trif luoromethylcinnanmmido)morphinan, 1 7-phenethyl-4,5a-epoxy-3-methoxy-1 4B-hydroxy-6a-{N- 
methyl-trans-3-(3-furyl)acrylamido]morphinan ? 

17iohenethyK5a-epoxy-3-m^ 17. 
phenethyi-4,5a-epoxy-3HTieth^ 17-cyclopropyl- 
methyl-4 ( 5a-epoxy-3-methoxy-1 4B-acetoxy-6a-(N-methyl-3-trif luoromethylcinnamamidojmorphinan, 1 7-cyclopro- 
pylmethyl-4,5a-epoxy-3-methoxy-1 4B-acetoxy^^N-methyl-trans-3-(3-furyl)aCTylamido]morphinan, 1 7-cydo- 
propylmethyl-4,5a-€poxy-3-methoxy-1 4B-acetoxy-6a-(N-methyl-4-trif iuoromethyldnnamamido)morphinan, 1 7- 
cydopropylmethyK5a-epo^ 17-aHyt- 
4,5a-epoxy-3-methoxy-1 4B-acetoxy-6a-(N-melhyl-3-trif luoromethyldnnamamido)morphinan, 1 7-allyi-4,5a-epoxy- 
3-methoxy046-acetoxy^a-[NHTietr^ 

1 7*llyK5a-epoxy-3-methaxy-l 4B-acetoxy^-(N-methyl-4-trif luoromethylcinnamamido)morphinan, 1 7-allyl- 
4,5a-epoxy-3-methoxy-1 4B-acetoxy-6a-(N-memyl-3^henytpropiolamido)morphinan, 1 7-methyl-4,5a-epoxy-3- 
methoxy-14B-acetoxy-6a-(N-methyi-3-trifIuoromethyl cinnamamldo)morphinan, 1 7-methyl-4,5a-epoxy-3-methoxy« 
1 4B-acetoxy-6a-[N-methyl-trans-3-(3-f uryl)acrylamido]morphinan, 1 7-methyl-4,5a-epoxy-3-methoxy-1 4B-acetoxy- 
6a-(N-methyl-4-trrfluoromethylcinnamamido)morphinan t 17-methyl-4,5a-epoxy-3-methQxy-146-acetoxy-6a-(N- 
methyl-3-phenylpropidamido) morphinan, 

1 7i3henethyK5a-epoxy-3-metho^ -1 7. 

phenethyl^.Sa-epoxy-S-methoxy-l 4B-acetoxy-6a-[N-methyl-trans-3-(3-f uryl)acrylamido]morphinan, 1 7-phene- 
thyl-4,5a-epoxy-3-methoxy-14B-acetoxy-6a-(N-methyl-4-trifluorom 1 7-phenethyl- 

4,5a-epoxy-3-methoxy-148-ac^ 1 7-cyclopropy!methyl-4,5a- 

epoxy-3-acetoxy-146-hydroxy^aKN^^ 17-cyclopropylmethyl- 
4,5a-epoxy-3-acetoxy-14B-hydr^ 17-cyclopropyimethyl- 
4,5a-epoxy-3-acetoxy- 1 4B-hydroxy-6a-(N-melhyl-4-trrf luoromethylcinnamamido)morphinan, 
1 7-cydopropyImethyl-4 > 5a-epoxy-3-acetoxy-1 4B-hydroxy-6a-(N-methyl-3-phenylpropiolamido)morphinan, 1 7- 
allyl-4,5a-epoxy-3-acetoxy- 1 4B-hydroxy-6a-(N-methyt-3-trlf luoromethylcinnamarnido)morphinan, 1 7-alIyl-4,5a- 
epoxy-3-acetoxy-14B-hydroxy-6a^N^ethyl-trans-3-(3-furyl)acryk 17-allyl-4,5a-epoxy-3-ace- 
toxy-14B-hydroxy-6a-(N-methyl^ 17-alIyl-4,5a-epoxy-3-acetoxy-14B- 
hydroxy-6a-(N-methyl-3-phenylpropiolamido)morphinan, 1 7-methyl-4 l 5a-epaxy-3-acetoxy-1 4B-hydroxy-6a-(N- 
methyi-3-trif luoromethyldnnamamido)morphinan, 1 7-methyl-4,5a-epoxy-3-acetoxy- 1 4B-hydroxy-6a-.IN-methyl- 
trans-3-(3-furyl)acrylamido]morphinan, 

1 7-methyK5a-epoxy-3*cetoxy-14B 1 7-methyl- 

4,5a-epoxy-3-acetoxy-14B-hydroxy-6a-(N-methyt- 3-phenylpropio!amido)morphinan, 1 7-phenethyl-4,5a-epoxy-3- 
acetoxy-14B-hydroxy^a-(N-methyl-3-trHluoromethy!cinnama 17i)henethyl-4,5a-epoxy-3-ace- 
toxy-1 4B-hydroxy^a-[N-methyl-trans-3K3-furyl)aaylamido|mor^ 1 7-phenethyl-4,5a-^K)xy-3-acetoxy- 1 48- 
hydroxy-6a-(N-methyl-4-trifl^ 17-phenethyi-4,5a-epoxy-3-acetoxy-14B- 
hydroxy-6a-(N-methyl-3-phenylpropiolamido)morphinan, 

17n;ydopropylmethyK5a-e^^ 17 . 
cydopropylmethyK5a-epoxy-3, 1 48<iiacetoxy-6a^N-methyl-t^^ 1 7-cyclopro- 

pylmethyl-4,5a-epoxy-3,14B-diac^ 1 7-cydopropyl- 

methyt-4,5a-epoxy-3, 1 4B^iacetoxy-6a-(N-methyl-3-phenylpropiolamido)morphl nan, 1 7-allyl-4,5a-epoxy-3, 1 4B- 
diacetoxy-6a-(N-methyt-3-trifluoromethyldnnamamido)moiphinan^ l7-allyl-4,5a-epoxy-3 t 14B<Jiacetoxy-6a-[N- 
methyl-trans-3-(3-fury[)acrylamido]morphinan, 1 7-aIlyK5a-epoxy-3, 1 4B-diacetoxy-€a-(N-methyl-4-trif luorometh- 
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ylcinnamamidojmorphinan, 

1 7-allyl-4,5a-epoxy-3,1 46<liacetoxy^^ethyl^heny^ 1 7-methyl-4,5a-epaxy- 

3, 1 4fWiacetc^^-(N™ethy!-3^ 1 7-methyM,5tt-epoxy-3, 1 46<iiacetoxy- 

Sa^N^ethyl-trans^-fS-furylJacryiamidolmorphinan, 1 7-methy)-4,5a-epoxy-3 t 148-diacetoxy-6a-{N-methyl-4-trrf- 
luoromethylcinnamamldo)morphinan, 17^ethyl<5a-epoxy-3,14B<iiacetoxy^ 

mido)morphinan, 1 7-phenethyl-4,5a-epoxy-3, 1 46-diacetoxy-6a-(N-methyl-3-trif luoromethylcinnamamido)morph- 
man, 1 7-phenethyl-4,5a-epoxy-3. 1 40-diacetoxy-6a-[N'methyl-trans-3-(3-furyl)acrylamido]morphinan, 1 7-phene- 
thyl-4,5a-epoxy-3, 1 4(5-diacetoxy-6a-(N-methyi-4-trif luoromethyl cinnamamldojmorphinan, 1 7-phenethyl-4,5a- 
epoxy-3, 1 4Wiacetoxy-6a-(N-methyl-3-phenyipropiolamido)morphinan, 

1 7-cyclopropylmethy|.4,5a-epoxy-3 ( 14B^hydroxy^-(NHSobut^ j 7 . 

cydopropy!me%K5a-epox^ -| 7<ycio- 

propyfmethyl-4,5a-epoxy-3,148<lihydroxy-6a-(N-isobutyl-4-^ 17-cyclopro- 
pylmethyl-4,5a-epoxy-3,14B<Ji^ 17-allyM,5a-epoxy- 
3J4G<lihydroxy-6a-(N-isob^ 17-a!lyl-4.5a-epoxy-3,14B-dihydroxy- 
6a^N-isobutyl-lrans-3-(3-furyl)acrylamido]morphinan, 1 7-allyK5a-epoxy-3, 1 48<lihydroxy^N-isobuty W-trif - 
luoromethylcinnamamido)morphinan, 17-al!yK5a-epoxy-3,148<lihydroxy^ 
mido)morphinan, 

17-methyK5a-epoxy-3J 17-methyl-4,5a- 
epoxy-3, 1 4B<lihydroxy-6a-[N-isobutyl-trans-3-(34uryl)acrylamjdo]morph 1 7-methyl-4,5a-epoxy-3, 1 4B-dihy- 
droxy^-(N-isobuty!4-trlfluoromethy1cinnamamido)morphin^ 1 7-methyl-4,5a-epoxy-3, 14B-dihydroxy-6a-(N-iso- 
butyl-3-phenylpropiolamido)morphinan, 17?henethyK5a-epoxy-3,14B<l^ 
methylcinnamamidojmorphinan, 17-phene%l-4,5a-epGxy^,14B<Jih^^ 
mido]morphinan. 17i*enethyl-4,5a-epoxy-3,14B<K^^ 
nan, 17-phene%l-4,5a-epoxy^,14B^ihydr^^ 

17<yclopropyImethyl-4 f 5a-epQxy-3-hydroxy-14B-acetoxy-6a-^ morphi- 

nan, 1 7-cyclopropylmethyl-4,5a-ep^ 

nan, 1 7-cyc!opropylmethyM,5a^ 

morphinan, l7<yclopropyfmethyK5a-epoxy-3-h^ 

phinan, 17-ally!-4,5a-epoxy-3-hydraxy-H^ 17- 
allyK5a-epoxy-3-hydroxy-14B-acetoxy^ 17-aIlyl-4 5a- 

epoxy-3-hydroxy-146-acetox^ 

17-allyl-4,5a-epoxy-3-hydroxy-14B^ 1 7-methyl-4,5a- 

epoxy-3-hydroxy-l 4B-acetoxy^a-(N-isobutyl-3-trifluoromethylcinnaimmido)morphinan, 1 7^ethyl-4,5a-epoxy-3- 
hydroxy-1 46-a<^toxy^a^N-isobutyl-trans-3-(3-furyt)acrylamido]morphinan 1 1 7-methyl-4,5a-epoxy-3-hydroxy- 
1 4B-acetoxy-6a-(N-isobutyl-4-trrf !uoromethylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-3-hydroxy-1 46-ace- 
toxy-6a-(N-isobutyl-3-phenylproptolamido)morphinan, 17-phenethyl-4,5a-epoxy.3-hydroxy-14B-acetoxy-6a-(N- 
isobutyl-3-trifluoromethylcinnarramido)morphinan, 17-phenethyl-4,5a-epoxy.3-hydroxy-14B-acetoxy-6a-(N-iso- 
butyl-trans-3-(3-furyl)acrylamido]morphinan, 

1 7i3henethyl-4,5a-epoxy.3-hydroxy-1 4B-acetoxy-6a-(N-isobutyl-4-trlf luoromethyldnnamamidojmorphinan, 1 7^ 
phenethyK5a-epoxy-3-hydro^^ 1 7^^^. 

methyl-4.5a-epoxy-148-Mroxy^-^ 1 7-cyclopropylmethyl- 

4,5a-epoxy-1 4B-h>droxy^a-[N-isobutyl-trans-3-(3-fury0acryiamido]morphinan. 1 7-cydopropytmethyK5a-epoxy- 
1 4B-hydroxy-6a-(N- isobutyl-4-trifluoromethylcinnamamido)morphinan, 1 7-cyclopropylmethyl-4,5a-epoxy-1 43- 
hydroxy-Ba-fN-isobutyl-S-phenylpropiolamidoJmorphinan, 17-allyl-4,5a-epoxy-14B-hydroxy-6a-(N-isobutyl-3-trif- 
luoromethylcinnamamldo)morphinan, 

17-allyl-4,5a-epoxy-148-hydroxy-^ 17-allyK5a-epoxy-14G- 
hydroxy-6a-(N-isobutyl-4^ ^-allyl^^-epoxy-HB-hydroxy-ea-fN-iso- 
butyl-3i5henylpropiolamido)morphinan, 17-methyl-4,5a-epoxy-14B-hydro^^ 

namamido)morphinan, 1 7-methyK5a-epoxy-1 4B-hycfroxy-6a-[N-isobutyl-trans-3'(3-furyl)acry!amido]morphinan 
17-methyK5a-epoxy-14B-hydroxy^^ 17-methyl-4,5a- 
epoxy-14B-hydroxy^-(N-isobutyl-3^henylpropiolam!do)morphinan, 17-phenethyl-4,5a-epoxy-148-hydroxy^6a- 
(N-isobutyl-3-trifluoromethylcinnamamido)morphinan, 

17i)henethyt-4,5a-epoxy-l4B-hydro^^ 17-phenethyl-4 5a- 

epoxy-148-hydroxy-6a-(N-isol^ 17-phenethyl-4,5a-epoxy-l4B- 
hydroxy-6a-(N-isobutyl-3-phenylpropio!amido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-l4B-acetoxy-6a-(N- 
isobutyl-3-trifluoromethy!cinnamamido)morphinan, 17-cyclopropylmethyl-4,5a-epox^^^ 
trans-3-(3-furyl)acrylamido]morphinan, 17-cydc*ropylmethyK5a-e^^ 
omethylcinnamamido)morphinan, 1 7-cyclopropylmethyK5a-epox^^ 
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olamido)morphinan, 1 7-allyt-4,5a-epoxy-1 4B^cetoxy-6a-(N-isobutyl-3-trif luoromethyldnnamamldo)morphinan, 
17*llyK5a-epoxy-14B*cetoxy-6a-^^ 17-allyl-4,5a-epoxy-14B- 
acetoxy-6a-(N-isobutyl-4-trifl^ 1 7-ally1-4,5a- epoxy-146-acetoxy-6a-(N-iso- 

butyi^iDhenylpropiolamido)morphinan ( 1 7-methyK5a-epoxy-1 4B-acetoxy^^N-isobutyl-3-trifboromethylcin- 
namamido)morphinan, 17-methyK5a^xy-14B*cetoxy-^ 

17-methyM,5a-epoxy-14B-acetc^^ 17-methyl-4,5a- 
epoxy-1 4B-acetoxy^-(N-isobutyl-3i)henylpropiolamido)morphinan t 7-phenethyl-4,5a-epoxy-1 4B-acetoxy^6a- 
(Nnsobutyl-3-trifluoromethylcinnarnamido)morphinan r 

17i>henethyK5a-epoxy-14B-ace^ 17-phenethyl-4,5a- 
epoxy-1 4B-acetoxy-6a-(N-isobutyl-4-trif luoromethylcinnamamidojmorphinan, 1 7-phenethyl-4,5a-epoxy-1 46-ace- 
toxy^.(NHSobutyl-3^henylproplolamldo)morphinan, 1 7^ydopropylmethyf-4,5a-epoxy.3-methoxy-1 4B-hydroxy- 
6a-(N-isobuty!-3-trif luoromelhylcinnamamido)moiphinan, 1 7-cyclopropylmethyl-4,5a-epoxy-3-methoxy-1 4B- 
hydroxy-6a-[N-isobutyl-trans-3-(34uryl)acrylamido]morphin, 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14B- 
hydroxy-6a-(N-isobutyl-4-trifluoromethyldnnamamido)morpn 17-cyclopropylmethyl-4.5a-epoxy-3-methoxy- 
14B-hydroxy-6a-(N-isobutyl-3-phenytpropiolamido)morphinan, 

1 7-allyl-4,5a-epoxy-3-methoxy-1 4B-hydroxy-6a-(N-isobutyl-3-trif luoromethylcinnamamido)morphinan ( 1 7-allyi- 
4,5a^poxy^methoxy-1 4B^ydroxy^ 1 7-allyl-4,5a-epoxy-3- 

methoxy-1 4B-hydroxy-6a-(N-isobutyl-4-1rif luoromethylcinnamamidojmaphinan, 1 7-allyK5a-epoxy-3-methoxy- 
14B-hydroxy-6a-(NHSC^tyl-3-pte 17-methyl-4 f 5a-epoxy-3-methoxy-14B-hydroxy-6a- 
(N-isobutyl-3- trifluoromethylcinnamamido)morphjnan, 1 7-methyl-4,5a-epoxy-3-methoxy-1 4B-hydroxy-6a-fN-iso- 
butyl-trans-3-(3-furyl)acrylamido]morphinan, 

1 7-methyl-4 t 5a>epoxy-3-methoxy-1 4B-hydroxy-6a-(N-isobutyl-4-trif luoromethylcinnamamido)n^ 1 7- 

methyl-4,5a-epoxy-3-methoxy-14B-hydroxy^-(N-isobutyl-3-phen^ 17-phenethyl-4,5a- 
epoxy3-methaxy-14B-hydroxy-^ 17-phenethyl-4,5a« 
epoxy-3-methoxy-l 4B-hydroxy-6a-[N-iscfcutyl-ta^ 1 7^henethyK5a-epoxy-3- 

methoxy«1 4B-hydroxy-6a-{N-isobutyl-4-1rif luoromethylcinamamidojmorphinan, 1 7-phenethyl-4,5a-epoxy-3-meth- 
oxy-14B-hydraxy^-(N-isobuty^ 
17^ycloprcpylmethyK5a^^ 

nan, 1 7<ydopropylmethyl-4,5a-epoxy-3-methoxy-1 46-acetoxy-^-IN-isobiityl-trans-3-(3-furyl)acrylamido]morphi- 
nan ' 1 7-cyclopropylmethyl-4,5a-epoxy-3-methoxy-1 4B-acetoxy-6a-(N-jsobutyl-4- 

trrfluoromethylcinnamamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14B-acetoxy-6a-(N-iso- 
butyl-3-phenylpropiolamido)morphinan, 17-al!yl-4,5a-epGxy-3-metho^ 

omethylcinnamamido)morphinan, 1 7-allyK5a-epoxy-3-methoxy- 1 4B-acetoxy-6a-[N-isobutyl-trans-3-(3- 

furyl)acrylamido]morphinan. 17-allyl-4,5a-epoxy-3-methoxy-14B-ac^^ 

namamido)morphinan, 

1 7-allyK5a-epoxy-3-methoxy-1 4B-acetoxy^a-(N-isobutyl-3-phenylpropiolamido)morphinan, 1 7-methyl-4,5a- 
epoxy-3-methoxy-1 4B-acetoxy-6a-(N-isobutyl-3-trif luoromethyldnnamamido)morphinan, 1 7-methy1-4,5a-epoxy-3- 
methoxy-14B-acetoxy-6a-[N-isob^ 17-methyl-4,5a-«poxy-3-methoxy- 
14B-acetoxy-6a-(N-isobutyl-4-trlfluoromethyl cinnamamido)morphinan, 17-methyl-4,5a-epoxy-3-methoxy-14B- 
acetoxy-6a-(N-isobutyl-3-phenylpropiolamido)morphinan, 17-phenethy1-4,5a-epoxy-3-methoxy-14B-acetoxy-6a- 
(N-isobutyl-3-trjfluoromethylcinnamamido)morphinan, 17-phenethyl-4 f 5a-epoxy-3-methoxy-14B-acetoxy-6a-[N- 
isobutyl-trans-3-(3-furyl)acrylamido]morphinan, 17i>henethyK5a-epoxy-3-methoxy^ 

4-trifluoromethylcinnamamido)morphinan, 17i3henethyl-4,5a-epoxy-3-methoxy-14B-acetoxy-6a-(N-isobutyl-3- 
pheriyipropiolamido)morphinan, 

1 7^ycloprc^ylme%l-4,5a-epoxy^-acetoxy-1 4B-hydroxy-6a-(N-lsobuty 

nan, 1 7-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-1 46-hydroxy^-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphi- 
nan » 17^clopropylmethyl-4,5a-ep^ 
trifluoromethyldnnamamido)morphinan, 17-cydopr<pylmethyl-4,5a-epo^ 
3-pheny!propiolamido)morphinan, 17-aliyK5a-epoxy-3-acetoxy-14B-h^ 
namamido)morphinan, ^a!IyM,5a-epQxy-3-acetoxy-H 

mido]morphinan, 17-aIlyl-4,5a-epoxy-3-acetoxy-14B-hydroxy-6a-(N-isobutyl-4- 
trif!uoromethyldnnamamido)moTDhinan, 

1 7-allyi -4,5a-epoxy-3-acetoxy-1 4B-hydroxy-6a-(N-isobutyl-3-phenylpropiolamido)morphinan ( 1 7-methy!-4,5a- 
epoxy-3-acetaxy-1 4B-hydroxy-6a-(N«HSObutyl-3-trif luoromethyteinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-3- 
acetoxy-14B-hydroxy^a-[N-i^ 17-methyl-4,5a-epoxy-3-acetoxy« 
14B-hydroxy^-(N-isobutyl-4-trifluoromethylcinnamamido)maphi 17-methyl-4,5a-epoxy-3-acetoxy-14B- 
hydroxy-6a-(N-isobutyl-3-phenylpropiolamido)morphinan ( 17-phenethyl-4,5a-epoxy^3-acetoxy-14B-hydroxy-6a- 
(N-isobutyl-3- trifluoromethylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3-acetoxy-14B-hydroxy-6a-[N- 
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isobutyl-trans-S-ja-furylJacrylamjdoJmorphinan, 

17i>henethyK5a-epoxy-3*cetoxy-14^ 17 
phenethyM ( 5a-epoxy-3-aceto^ 17-cydopropyl- 
methy1-4,5a-epoxy-3, 1 4B-diacetoxy-6a-(N-isobutyl-3-trlf luoromethylcinnamamidojmorphinan, 1 7-cydopropylme- 
thyl-4,5a-epoxy-3.14B<iiacetoxy-fo 1 7-cydopropylmethyl- 

4,5a-epoxy-3J4B<Jiacetoxy-6a^^ 1 7-cyclopropylmethyi-4,5a- 

epoxy-3, 1 48<liacetoxy-6a-(N-isobu1yl-3-phenylpropiolamido)rTK)rpWnan, 1 7-allyl-4,5a-epoxy-3,1 48-diacetoxy^6a- 
(NHSobutyl-S-trifluoromethylcinnarnamidoJmorphinan, 17-allyl-4,5a-epoxy-3.14B<liacetoxy-6a-[N-isobutyf-trans-3- 
(3-furyl)acryfamido]morphinan, 

1 7-allylA5a-epoxy~3J4B<liacetoxy^^N-iso^ 17-allyl-4,5a- 
epoxy-3, 1 4B^iacetoxy-6a-(N-isobutyl-3-phenylpropiolamido)morprtnan, 1 7-methyl-4,5a-epoxy-3, 1 48-diacetaxy- 
6a-(N-isobutyl-3-trlf luoromethylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-3, UB-diacetoxy-6a-[N-isobuty1- 
trans-3-(3-furyl)acrylamido]morphinan t 17-methyl-4,5a-epoxy^J4BKiiacet^ 

cinnamamido)morphinan t 1 7-methyK5a-epoxy-3, 1 4B^iacetoxy-6a-(N-isobutyl-3-phenyipropiolamido)morphi- 
nan, 1 7-phenethyl-4,5a-epoxy^ J4BKJiacetoxy^-(N-isobutyl-3-trtf 1 7. 

phenethyK5a-epoxy-3 t 14B<fo^^ 17-phenethyl-4,5a- 
epoxy-3, 14B-diacetoxy-6a-(N-isobutyl-4-trif luoromethylcinnamamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3, 1 4B- 
diacetoxy-6a-(N-isobutyl-3-phenylpropiolamjdo) morphinan, 

1 7-cyclopropylmethyl-4 r 5a-epoxy-3 , 14B<ljhydroxy^B-(N-methyl-3-trif luoromethyldnnamamido 1 7- 

cydopropylmethyl-4.5a-epoxy-3 J4B<lihydroxy-6B-[N-methyl-trans-3-(3-fijryl)acrylamido]morpNnan ( 1 7-cyclopro- 
pylmethyl-4,5a-epoxy-3, 1 4B-dihydroxy-6B-(N-methyl-4-trif luoromethylcinnamamidojmorphinan, 1 7-cydopropyl- 
methyK5a-epoxy-3, 1 4B-dihyoroxy-6B-(N-methyl-3-phenyipropiolamido)morphinan, 1 7-aIlyi-4,5a-epoxy-3, 1 4B- 
dihydroxy-6B-(N-methyl-3-trifluorome%l-dnnamamido)morphinan, ^-allyl^.Sa-epoxy-S.UB-dihydroxy-eB-fN- 
methyl-trans-3-(3-furyl)acrylamido]morphinan, 17^lyK5a-epaxy3,14B<fihydroxy^^^ 
ylcinnamamido)morphinan, 17-allyl^5a-epoxy-3,148<lihydro^ 

1 7-methyK5a-epoxy-3, 1 4B-dihydroxy-6B-(N-methyl-3-trif luoromethylcinnamamido)morphinan, 1 7-methyh4,5a- 

epoxy-3, 1 4BHjihydroxy-6B-[N-methyl-ta^ 1 7-methyl-4,5a-epoxy-3, 1 4B<Jihy- 

droxy-68-(N-methyi-4-trlfluoromelhylcinnamamido)morphinan f 17-methyl-4 ( 5a-epoxy-3,14B-dihydroxy-6B-(N- 

methyl-3-phenylpropiolamido)morphinan, 17-phenethyl-4 ( 5a-epoxy-3J4B<lihydrQ)(y^B-(N-me%l-3-trifiuor- 

omethylcinnamamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3 , 14B-dihydroxy-6B-[N-methyl-trans-3-(3-furyl)acryia- 

midojmorphinan, 1 7-phenethyl-4,5a-epoxy-3. 1 4B-dihydroxy-6B-(N-methyl-4- 

trlfluoromethylcinnamamido)morphinan, 1 7-phenethyK5a-epoxy-3, 1 4B-dihydroxy-6B-(N-methyl-3-phenylpropi- 

olamido)morphinan r 

1 7<;yclopropylmethyl-4,5a-e^ 

nan, 17-cydopropylmethyl-4,5a-epoxy-3-M'^ 

nan » 17<ydopropylmethyK5a-epoxy-3-hyd 

trifluaomethylcinnamamidojmorphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14B-acetoxy-6B-(N-m 
3i3henylpropiolamido)morphinan, 17*llyM,5a-epoxy-3^ydroxy048-aceto^ 

namamido)morphinan, 1 7-allyl-4.5a-epoxy-3-hydroxy-1 4B-acetoxy-6B-[N-methyl-trans-3-(3-furyl)acrylamido]mor- 
phinan, 1 7-allyl-4.5a-epoxy-3-hydroxy-1 4B-acetoxy-6B-(N-methyl-4-trtf luoromethylcinnamamido)morphinan, 
17-alIyK5a-epoxy-3-hydroxy-14B^ 1 7-methyl-4.5a- 

epoxy-3-hydroxy-14B-acetoxy^B-(N^ 17-methyl-4.5a-epoxy-3- 
hydroxy-14B-acetoxy^B-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan. 17-methyM,5a-epoxy-3-hydroxy-14B- 
acetoxy-6B-(N-methyl-44rifluoromethylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-3-hydroxy-14B-acetoxy- 
6B-(N-methyl-3-phenylpropiolamido)morphinan, 17-phenethyl-4 ( 5a-epoxy-3-hydroxy-14B-acetoxy-6B-(N-methyl- 
3-trifluoromethylcinnamamido)morphinan f 17^henethyK5a-epoxy-3-M^ 
3-(3-fuiyl)acrytamido]morphinan, 17i3henethyl-4,5a-epoxy-34iydroxy-M^^^ 

ylcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-14B-acetoxy-6BKN-methyl-3^henylpropid 
mido)morphinan f 

1 7-cyclopropylmethyl-4,5a-epoxy-1 4B-hydroxy-6B-(N-methyl-3-trifluoromethylcinnamamido)morphinan, 1 7-cydo- 
propylmethyl-4,5a-epoxy-14B-^^^ 17-cydopropylme- 
thyl-4,5a-epoxy-14B-hydroxy^B-(N-me^^ 17-cydopropylmethyl-4,5a- 
epoxy04B-hydroxy^B-(N-memyl-3-phenylpropiolaniido)morphinan, 17-allyl-4,5a-epoxy-14B-hydroxy-6B-(N- 
methyl-3- trif luoromethylcinnamamido)morphinan, 1 7-allyl-4,5a-epoxy-1 4B-hydroxy^B-[N-methyl-trans-3-(3- 
furyl)acrylamido]morphinan, 17-aliyl-4,5a-epoxy-146-hydroxy^B-(N^^ 

phinan, 17-a]lyl-4,5a-epoxy-14B-hydroxy-^ l7-methyl-4,5a-epoxy- 
14B-hydroxy^B-(N-methyl-34rifliK>romethylcinnamamkJo)morp 

17-mtfhyK5a-epoxy-14B-hydroxy^B^^ 17-methyl-4.5a-epoxy- 
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1 46-hydroxy-6B-(N-methyM-trif luoromethylcinnamamido)morphinan, 1 7-methyl-4 f 5a-epoxy-1 4B-hydroxy-66-(N- 
methyl-3phenylproplolamiclo)morphinan t 17-phenethyl-4,5a^xy-14B-hydro^ 

cinnamamidojmorphinan, 1 7-phenethyl-4,5a-epoxy-1 4B-hydroxy^3^N-methyl-trans-3-(3-furyl)acrylamkio]mor- 
phinan, 1 7-phenethyi-4,5a-epoxy-1 4B-hydroxy-6B-(N-methyl-4-trif luorcmethylcinnamamidojmorphinan, 1 7- 
phenethyK5a-epoxy-14B-hydraxy^B-^ 

1 7-cyc!opropylmethyi-4 f 5a-epoxy-1 48-acetoxy-6B-(N-methyl-3-trrf luoromethylcinnamamido)morphinan, 1 7-cyclo- 
propyfmethyl-4,5a-epoxy-14B-^^ 17-cyclopropylme- 
thyl-4,5a-epoxy-14B-acetoxy-6B^N-me^^ 17-cyclopropylmethyl-4,5a- 
epoxy-1 4B-acetoxy^B-(N-methy1-3-phenylpropiolam}do)morphinan t 1 7-allyl-4,5a-epoxy-1 4B-acetoxy-6B-(N- 
methyl-3-trlfluoromethylcinnamamido) morphinan, 17-allyl-4 ( 5a-epoxy-14B-acetQxy-6B-[N-methyl-trans-3-{3- 
furyl)acrylamido]morphinan ( 17-allyl-4,5a-epoxy-148-acetoxy^B-<N^^ 
phinan, 17-allyK5a-epoxy-14B-acetoxy^B-(N-m^ 

1 7-methyl-4,5a-epoxy-1 4B-acetoxy-6B-(N-methyl-3-trif luoromethylcinnamamldo)morphinan, 1 7-methyl-4.5a- 

epoxy-1 48-acetoxy^6-[N-methyl4rare-3-^^ 1 7-methyK5a-epoxy-1 4B-acetoxy-6B- 

(Nnnethyl-4-trlfluoromethyldnnamaniido)morphinan ( 17-methyl-4,5a-epoxy-14B-acetoxy-6B-(N-methyl-3-phenyl- 

propiolamido)morphinan, 1 7-phenethyl-4,5a-epoxy-1 4B-acetoxy^B-(N-methyl-3-trif luoromettiylcinnama- 

mido)morphinan, 1 7-phenethyK5a-epoxy-1 4B-acetoxy-6B-[N-methyl-trans-3-(3-furyl)aCTylamido]morphinan, 1 7- 

phenethyK5a-epoxy-14B-acetaxy^^ 17-phenethyl-4 f 5a- 

epoxy-14B-acetoxy^B-(N-memyl-3-phenyipropiolamido)moiphinan i 

17*yclopropylmethyK5a-epo^ 

nan, 17<yclopropy!methyH5a-epo^^ 

nan « 1 7-cyctopropylmethyl-4,5a-epoxy-3-methoxy-1 4B-hydroxy-6B-(N-methyl-4- 

trrfluoromethylcinnamamidojmorphinan, 1 7-cyclopropylmethyl-4,5a-epoxy-3-methoxy-1 4B-hydroxy-6B-(N-methyi- 
3-phenylpropfolamido)morphinan, 17-aflyK5a-epoxy^-methoxy-14B-h^ 
namamido)morphinan J 7-allyK5a-ep^^ 
phinan, 17-allylA5a-epoxy-3-methoxy-14&-^ 

1 7-allyl-4,5a-^>oxy-3-methoxy-1 4B-hydroxy^BKNHTtmhyl-3-phenylpropiolamido)morphinan ( 1 7-methyl-4,5a- 
epoxy-3-methoxy-l 4B4iydroxy-68-(N-methyl-3-trrf luoromethylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-3- 
methaxy-14B-hydroxy-6B-[N^ 17-methyl-4,5a-epoxy-3-methoxy- 
14B4iydroxy^6-(NHTiethyl-4-trifluoromethylcinnamamido)moiph 17-methyl-4,5a-epoxy-3-methoxy-14B- 
hydroxy-6B-(N-methyl-3-phenylpropiolamido) morphinan, 1 7-phenethyl-4,5a-epoxy-3-methoxy-1 4B-hydroxy-6B- 
(N-methyl-3-trifluoromethyicinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-3-methoxy-14B-hydroxy-6B-lN- 
methyl-trans-3-(3-furyl)acrytamido]morphinan, 

17^henethyi-4,5a-epoxy-3-meth^ 17 _ 
phenethyl-4,5a-epoxy-3-met^^ 17-cyclopropyl- 
methyl-4 ( 5a-epoxy-3-methoxy-1 4B-acetoxy-6B-(N-methyl-3-trif luoromethylcinnamamido)morohinan, 1 7-cyclopro- 
pylmethyl-4,5a-epoxy-3-memoxy-14B^ 17- 
cydopropylmethyl-4,5a-ep^ 

17<yclopropylmethyK5a-epoxy^-m^ 17- 
allyK5a-epoxy-3-methoxy-14B-aceto^^ 17-allyl-4,5a- 
epoxy-3-methoxy-14B-acetoxy-6B-[N-me^ 

1 7-allyK5a-epoxy-3-methoxy-1 4B-acetoxy-6B-(N-methyl-4-trlf luoromethylcinnamamido)morphinan, 1 7-allyl- 
4,5a-epoxy-3-methoxy-14B-acetoxy-6B-(^ 17-methyl-4,5a-epoxy-3- 
methoxy-1 4B-acetoxy-6B-(N-methyl-3-trifluoromethylcinnamamido)morphjnan, 1 7-methyl-4,5a-epoxy-3-methoxy- 
14B-acetoxy-6B-[N-methyl-trans-3-(3-fury0acrylamido]morphinan, U-methyl^.Sa-epoxy-S-methoxy-UB-acetoxy- 
6B-(N-methyl-4-trrfluoromethylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-3-methoxy-14B-acetoxy-6B-(N- 
methyl-3-phenylpropiolamido)morphinan, 17i)henethyl-4,5a-epoxy-3-methoxy-14B-acetoxy-6B-(N-methyl-3-trif- 
luoromethyltinnamamidojmorphinan, 

1 7-phenethyl-4 l 5a-epoxy-3*methoxy-1 4B-acetoxy-€B-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan l 1 7- 
phenethyl-4,5a-epoxy-3-methoxy-1 4B-acetoxy-6B-(N- methyl-4-trif luoromethylcinnamamido)morphinan, 1 1- 
phenettyM,5a-epoxy-3-meto^ 17-cyclopropyl- 
methyl-4,5a-epoxy-3-aceto^^ 17-cyclopro- 
pylmethy1-4.5a-epoxy-3-ace^ 17 . 
cydopropylmethyK5a-epoxy-3^^ 

1 7-cyclopropylmethyl-4 r 5a-epoxy>3-acetoxy-1 4B-hydroxy-6B-(N-methyl-3-phenylpropiolamldo)morphinaa 
1 7-allyl-4,5a-epoxy-3-acetoxy-l 46-hydroxy-6B-(N-methyl-3-trif luoromethylcinnamamido)morphinan, 1 7-allyl-4,5a- 
epoxy^acetaxy-14B-tydroxy-6BlN™^ 1 7-allyM,5a-epoxy-3-ace- 

toxy-1 4B-hydroxy-6B-{N-methyl-4-tr(f !uoromethylcinnanBmido)morphinan t 1 7-allyl-4,5a-epoxy-3-acetoxy-1 48- 
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hydroxy^6-(N-methy1-3^henylpropiolamido)morphinan, 17-methyl-4,5a-epoxy-3-acetoxy-140-hydroxy-6B-(N- 
methyl-3-trif luoromethy!cinnamamido)morphinan, 1 7-methyl-4.5a-epoxy-3-acetoxy-1 4B-hydroxy-6B-[N-methyl- 
trans-3-(3-furyl)acrylamido]morphinan, 

1 7^ethyK5a-epoxy-3-acetoxy-1 4B^ 1 7-methyl- 

4,5a-epoxy-3-acetoxy-14B4iydr^ 17-phenethyl-4,5a-epoxy-3- 
acetoxy-1 4B-hydroxy^B-(N-methyl-3-trif luoromethylcinnamamldojmorphinan, 1 7-phenethyK5a-epoxy-3-ace- 
toxy-14B-hydroxy^B-[N-me^ 17iDhenethyl-4,5a-epoxy-3-acetoxy-14B^ 
hydroxy-6B-(N-methyl-4-trifl^ 17-phenethyl-4,5a-epoxy-3-acetoxy-14B- 
hydroxy-6B^N-methyl-3^henylpropiolamido)morphinan, 

1 7-cydopropyimethyi-4,5a-epaxy-^^ ^ 1 7- 

cydopropylmethyK5a-epoxy-^ 17-cyclopro- 
pylmethyl-4,5a-epoxy-3, 1 48-diacetoxy-6B-(N-methyl-4-trif luoromethy!cinnaramido)morph inan, 1 7-cydopropyi- 
methyl-4,5ct-epoxy-3, 1 4SKJiacetoxy-6BKN-methyl-3i3henylpropiolamido)morphinan, 1 7-allyl-4,5a-epoxy-3, 1 4B- 
diacetoxy-6B-(N^ethyl^-trifluoromethylcinnamamido)morph 17-allyl-4.5a-epoxy*3,14B<iiacetoxy-6B-[N- 
methyl-trans-3-(3-furyl)acrylamido]morphinan, 17-allyM.5a-epoxy^J4B<Jiacetoxy^B-(N^ethyl-4-trrfluorometh- 
ylcinnamamidojmorphinan, 

1 7-allyK5a-epoxy-3, 1 4B-diacetoxy -6B-(N-methyl-3-phenylpropiolamido)morphinan, 1 7-methyl-4,5a-epoxy- 
3J4BKJia(^oxy^B-(N-methyl-3-tr^^ 17-methyi-4,5a-epoxy-3,148-diacetoxy- 
6B-[N-methyI-trans-3-(3-furyl)acrylamido]morphinan, ^-methyi^.Sa-epoxy-S^UB-diacetoxy-eB^N-methyW-trif- 
luoromethylcinnamamido)morphinan t 17-methyl-4,5a-epoxy-3J4B<iiacetoxy-6B 
mido)morphinan, 17-phenethyl-4,5a-epaxy^J46<iiawt^^ 

inan, 1 7-phenethyK5a-epoxy-3, 1 4B<liacetoxy-6B-[N^et^l-trans^-(3-fury!)acrylamido]morphinan t 1 7-phene- 
thyl-4,5a-epoxy-3,14B<iiaceto^ 17-phenethyl-4 t 5a- 
epoxy-3. 1 4B^liacetoxy-6B-(N-methyl-3-phenylpropiolamido)morphinan, 

1 7-cyclopropyimethyl-4,5a-epoxy-3 , 14B-dihydroxy-6B-(N-isobutyl-3-trif luoromethyldnnamamido)morphinan, 1 7- 
cydopropylmethyl-4,5a-epoxy-3, 1 4B<lihydroxy^B-[N-isobutyl-tra^ 1 7-cydo- 

propylmethyl-4,5ct-epoxy-3, 1 4B-dihydroxy-6B-(N-isobutyl-4-trlf luoromethylannamamido)morphinan, 1 7-cyclopro- 
pylmethyl-4 t 5a-epoxy-3,14B<Jjhydroxy-6B-[N- isobutyl-3-phenylpropiolamido)morphinan, 17-allyl-4,5a-epoxy- 
3, 1 4B-dihydroxy-6B-(N-isobutyl-3*trlf luoromethyldnnamamldo)morphinan t 1 7-allyl-4,5a-epoxy-3, 1 4B-dihydroxy- 
BB-IN-isobutyl-trans-S-tS-furylJacryJamldoJmorphinan, 1 7-ailyl-4,5a-epoxy-3, 1 4B-dihydroxy-6B-(N-i'sobutyl-4-trif - 
luoromethyldnnamamido)morphinan, 

1 7-allyM,5a-epoxy^J4BKJihydroxy^B-(NHSobutyl-3-phenylpropiolarrudo)m 1 7-methyl-4,5a-epoxy- 

3,146^ihydroxy-6B-(N-isobutyl-3-trifl^^ 17-methyl-4,5a-epoxy-3,14B-dihy- 
droxy-6B-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphinan, 1 7-methyl-4,5a-epoxy-3, 1 4B-dihydroxy-6B-(N-iso- 
butyl^-trifluoromethylcinnamamidojmorphjnan, 17-methyi-4,5a-epQxy-3,14B-dihydroxy-6B-(N-isobutyl-3- 
phenylpropiolamido)morphinan, 17-phenethyl-4,5a-epoxy-3J46<iihydro^ 

namamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3,1 4B-dihydroxy-6B-[N-isobutyl-trans-3-(3-furyl)acrylamido]mor- 

phinan, 1 7-phenethyf-4,5a-epoxy-3 ,148<lihydroxy-6B-{N-i$obutyl-4-trrfl^ 17- 

phenethyl-4,5a-epoxy-3, 1 4B<lihydroxy-6B-(N-isobutyl-3-phenylpropiolamido)morphinan. 

1 7-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-1 4B-acetoxy-6B-(NHSObutyl-3-trifluoromethylcinnamamido)morphi- 

nan, 1 7-cyclopropylmethyl-4,5a-epoxy-3-hvdroxy-1 4B-acetoxy-6B-[N-isobutyl-trans-3-(3-furyl)acrylamido]morphi- 

nan. 1 7^ydopropylmethyl-4,5a-epoxy-3-ty^^ 

morphinan, 17^ydopropylmethyl-4.5a-epoxy-3-hyd^ 

phinan, 1 7-allyl-4,5a-epoxy-3-hydroxy-1 4B-acetoxy-6B-(N-isobutyl-3-trif luoromethylcinnamamido)morphinan, 1 7- 
allyl-4,5a-epoxy-3-hydroxy-1 4B-acetoxy-68-[N-isobutyl-trans-3-(3- furyi)acrylamido]morphinan, 1 7-allyl-4,5a- 
epoxy-3-hydroxy-14B-acetoxy-6B-(N-iso^ 

1 7-allyl-4,5a-epoxy-3-hydroxy-1 4B-acetoxy-6B-(N-isobutyI-3-pheny^ropioiamido)morphinan, 1 7-methyl-4,5a- 
epoxy-3-hydroxy-1 4B-acetoxy-6B-(N-isobutyl-3-trif luoromethylcinnamamido)morphinan, 1 7-methyt-4,5a-epoxy-3- 
hydroxy-14B-acetoxy-6B-[N-isobutyl-trans-3-(3-furyl)acrytamido]ma 17-methyl-4,5a-epoxy-3-hydroxy- 
1 4B-acetoxy-6B-(N-isobutyl-4-trif luoromethylcinnamamido)morphinan, 1 7-me%l-4,5a-epoxy-3-hydroxy-1 4B-ace- 
toxy-6B-(N-isobutyl-3-phenylpropiolamido)morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy-14B-acetoxy-6B-(N- 
isobutyl-3-trlfluoromethyldnnamamido)morphinan, 17-phenethyl«4,5a-epoxy-3-hydroxy-14B-acetoxy-6B-[N-iso- 
butyl-trans-3-(3-furyl)acrylamido]morphinan, 

17i>henemyK5a-epoxy-3-hydro 17 . 
phenethyK5a-epoxy-3-hydroxy-14B^^ 17-cydopropyl- 
methyK5a-epoxy-14B-hydroxy^B-(N^^ 17-cyclopropylmethyl- 
4,5a^poxy-14B-hydraxy-6B-[N-isobutyl-fr^ 17-cydopropyimethyl-4,5a-epoxy- 
1 4B-hydroxy-66-(N-isobutyl-4-trHluofDme%lcinnarrBmido)morphinan, 1 7-cydopropylmethyl-4,5a-epoxy-1 4B- 
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hydroxy-6B«(N-isobutyl-3^henylpropioIamido)morphinan ( 17-allyl-4 t 5a-epoxy-14B-hydroxy-6B-(N-isobutyl-3-trif- 
luoromethyldnnamamido)morphinan, 

17-allyK5a-epoxy-14B+iydroxy-6^ 17-allyi-4,5a-epoxy-14B- 
hydroxy-60-(N-isobutyl-4-triflutf^ 17-allyl-4,5a-epoxy-14B-hydroxy-€3-(N-iso- 
butyW-phenylpropidamicioJmorphinan, 17^ettyl-4,5a-epoxy-14B-rTydro^ 
namamicio)morphinan ( 17-methyK5a^poxy-14B-hydra)cy^^^^ 

^HTiethyM.Sa-epoxy-HB-hydroxy^ 17-methyl-4,5a- 
epoxy-1 4B-hydroxy^B^NH8oUityl-3-phenylpropiolamido)morphinaa 1 7-phenethyl-4,5a-epoxy-1 4B-hydroxy-6B- 
(NHSobutyl-3-trifluorome%lcinnamamido)morphinan, 17-phenethyl-4,5a-epoxy-14B-hydroxy-6B-[N-isobutyl- 
trans-3-(3-furyl)acrylamido]morphinan, 

1 7-phenethyi-4,5a-epoxy-1 4B-hydroxy-6B-(N-isobtrtyl-4*trif luoromethylcinnamamido)morphinan, 1 7-phenethyl- 
4,5a-epo>cy-14B-hydroxy^B-(N-isob^ 17<ydopropylmethyl-4,5a-epoxy-14B- 
acetoxy-66-(N-isobutyt-3-trif luoromethylcinnamamido)morphinan. 1 7-cyclopropylmethyl-4.5a-epoxy-1 48-acetoxy- 
SB-lN-isobutyl-trans-S^S-furylJacrylamidoJmorphinan, 17-cydopropylmethyl-4 f 5a-epoxy-14B-acetoxy-6B-(N-iso- 
butyl-4-trif luoromethylcinnamamido)moiphinan. 1 7-cyclopropylmethyl-4,5a-epoxy- 1 4B-acetoxy-6B-(N-isobutyl-3- 
phenylpropiolamido)morphinan, 17-allyM,5a-epoxy-14B-a<*toxy^B-^ 
mido)morphinan, 

17-allyK5a-epoxy046*cetoxy-66-(^ 17-aliyl-4,5a-epoxy-14B- 
acetoxy-66-(N-isobutyl-4-trtfluOT 17-ailyl-4 P 5a-epoxy-14B-acetoxy-6B-(N-iso- 
butyl^henylpropidamidojmorphinan, 1 7-methyl-4,5a-epoxy- 1 4B-acetoxy-6B-(N-isobutyl-3-trif luoromethylcin- 
namamido)morphinan, 1 7-methyI-4,5a-epoxy-1 4B-acetoxy-6B-[N-isobutyl-trans-3-(3-furyl)acrylamjdo]morphinan, 
1 7-methyK5a-epoxy-14B-acetax^ 1 7-methyl-4,5a- 

epoxy-1 4B-acetoxy^BKN-isobutyl-3-phenyfpropiolamido)rTK)iphinan 1 7-phenethyl-4,5a-epoxy-1 4B-acetoxy-6B- 
(N-isobutyl-3- trifluoromethylcinnamamidojmorphinan, 

1 7i3henethyl-4,5a-epoxy-1 4B^cetoxy-63-[N-isc^l-trans-3-(3-furyl)acrylamido]moiphinan, 1 7-phenethyl-4,5a- 
epoxy-14B-acetoxy^B^N-isobutyl^ 17-phenethyl-4,5a-^x>xy-l4B-ace- 
to^^B^N-isobutyl^-phenytpropiolamjctoJmoiphinan, 1 7-cyclopropylmethyl-4 r 5a-epoxy-3-methoxy-1 4B-hydroxy- 
eB-tN-isobutyl^-trifluoromethylcjnnamamidoJmorphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-14B- 
hydroxy-eB-IN-isobutyl-trans-S-fS-furyOacrylamidolmoiphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-l4B- 
hyclroxy-6B-(N-isobutyl-4-trtfluoro 

1 7<ydopropylmethyK5a-epoxy^-m ! 7 . 

allyM,5a-epoxy-3-methoxy-14B-hydro^ 17-allyl-4,5a- 
epoxy-3-methoxy-14B-hydroxy-66-[M^ 1 7-allyl-4,5a-epoxy-3-meth- 

oxy-14B-hydroxy^B-(N-isobutyl-4-ttf^^ 17-allyl-4,5a-epoxy-3-methoxy-14B- 
hydroxy-6B-(N-isobuty!-3-phenylpropiolamido)morphinan, 17-methyl-4,5a-epoxy-3-methoxy-14B-hydroxy-6B-(N- 
isobutyl-3-trrf luoromethyicinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-3-methoxy-1 4B-hydroxy-6B-[N-jsobutyl- 
trans-3-(3-furyl)acrylamido]morphinan t 

1 7-methyl-4,5a-epoxy-3-methoxy-1 4B-hydroxy-6B-(N-isobutyl-4-trif luoromethylcinnamamido)morphinan, 1 7- 
methyl-4,5a-epoxy-3-methoxy-1 4B-hydroxy-6B-(N-isobuty!-3-phenylpropio!amido)morphinan. 1 7-phenethyl-4,5a- 
epoxy-3-methoxy-14B-hydroxy-6B-(N-isobutyl-3-trifluorometh^ 17-phenethyl-4,5a- 
epoxy-3-methoxy-1 46-hydroxy-6B-[N-isobutyl-trans-3-(3-f uryl)acr ylamido] morphinan, 1 7-phenethyl-4 ( 5a-epoxy-3- 
methoxy-1 4B-hydroxy-6B-(N-isobutyl-4- trrfluoromethylcinnamamidojmorphinan, 1 7-phenethyl-4,5a-epoxy-3- 
methoxy-1 48-hydroxy-6B-(N-isobutyl-3-phenylpropiolamido)morphinan 1 
17<yclopropylmethyM,5a-epoxy^HTiethoxy-14B-acetoxy^B-(N-isc^ 

nan, 1 7-cyclopropy!methyl-4,5a-epoxy-3-methoxy-1 4B-acetoxy-6B-[NHSObutyl-trans-3-(3-furyl)acrylamido]morphi- 
nan, 17-c*dopropylmethyK5a-epoxy-3-meto 

morphinan, 1 7-cyclopropylmethyl-4,5a-epoxy-3-methoxy-1 4B-acetoxy-6B-(N-isobutyl-3-phenylpropiolamido)mor- 
phinan, 17*llyK5a-epoxy-3MTiemoxyM4B-ac^ 1 7- 

allyK5a-epoxy-3nriethoxy-14B-ace^^ 17-allyl-4,5a- 
epoxy-3-methoxy-146-acetoxy-6B-(N-isobu^^ 17-allyl-4,5a-epoxy-3- 
methaxy-1 4B-acetoxy-6B*(N-isobutyl*3-phenylpropiolamido)morphinan, 

1 7-methyl-4,5a-epoxy-3-methoxy-1 4B-acetoxy-6B-(N-isobuty!-3-trif luoromethylcinnamamido)morphinan, 1 7- 
methyl-4,5a-epoxy-3-methoxy-1 4 B-acetoxy-6B-[N-isobutyl-trans-3-(3-furyl)acry!amido] morphinan, 1 7-methyl-4,5a- 
epoxy-3-melhoxy04B-acetoxy-6B-(N-isobutyl-4-trifluoromethylci 17-metrtyl-4,5a-epoxy-3- 
methoxy-14B-acetoxy-6BKN-isobutyl-3^ 17-phenethyl-4,5a-epoxy-3-methoxy-14B- 
acetoxy-6B-(N-lsobutyl-3-trHluoromethylcinnamamido)morph 17-phenethyl-4,5a-epoxy-3-methoxy-l4B-ace- 
toxy^B-[N-isobutyf-trans-3^3-furyl)acrylamido]rnorphinan, 1 7^henethyM,5a-epoxy-3-methoxy-1 4B-acetoxy-6B- 
(NHSobutyM-trifluoromemyldnnamamido)morphinan, 17-phenethyl-4 ( 5a-^>oxy-3-methoxy-14B-acetoxy-6B-(N- 
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isobutyl-S-phenylpropiolamidoJmorphinan, 

17<;yclopropylme%K5a^^ morphi- 
nan, 1 7-cyclopropylmethyl-4,5a-epoxy-3-acetoxy-1 4B4iydroxy^B^N-isobutyl-trans^^ 
nan, 17<yclopropyimethyK5a-^ 
do)morphinan, 17^ydopropylmethyK5a-epQxy^ 
mido)morphinan, 17-aliyl-4,5a-epoxy-3-acetoxy-14B-^ 

phinan, 1 7-allyU,5a-epoxy-3-acetoxy-1 4B-h^^ 1 7- 

allyK5a-epoxy-3*cetoxy-14B-h^ 17-allyl-4,5a- 
epoxy-3-acetoxy-1 4B-hydroxy-6B-(N-isobutyl-3-phenylpropiolamido)morphinan, 

1 7-methyK5a-epoxy-3*cetoxy^^ 1 7 . 

methyl-4,5a-epoxy-3-acetoxy- 1 7-methyl-4,5a- 

epoxy-3-acetoxy-1 4B-hydroxy-6B-(N-isobutyl-4-trif luoromethyicinnamamido)morphinan. 1 7-methyK5a-epoxy-3- 
acetoxy-14B-hydroxy^B-(N-isobutyl-3-phenylpropiolamido)morphira 17-phene1hyl-4,5a-epoxy-3-acetoxy-14B- 
hydroxy-6B-(N-isobutyl-3^ 17-phenelhyl-4,5a-epoxy-3-acetoxy-14B- 
hydroxy-66-[N-isobutyl-tra^^ 1 7-ph en ethyl-4 ,5a-epoxy-3-acetoxy- 1 4 B- hydroxy- 

6B-(N-isobutyl-4-trif luoromethylcinnamamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3-acetoxy-1 46-hydroxy-6B-(N- 
isobutyl-3-phenylpropiolamido)morphinan, 

17^ydopropylme%K5a-ep^ 17- 
cydopropylmethyK5a-epoxy-3, 1 4BKliacetoxy^6-[NHSObutyl-trans-3-(3-furyl)acrylamido]morphinan, 1 7^cydo- 
propyimethyl-4,5a-epoxy-3,1 4B-diacetoxy-6B-(NHSObutyl-4- trlf luoromethylcinnamamido)morphinan, 1 7-cydopro- 
pylmethyl-4,5a-epoxy-3,146<!ia^^ 17-a!lyl-4,5a-epoxy- 
3, 1 4B-diacetoxy-6B-(N-isobutyl-3-trlf luoromethyldnnamamid6)morphjnan, 1 7-aIlyK5a-epoxy-3, 1 4B-diacetoxy- 
eB-fN-isobutyi-trans-S-tS-furyiJacrylamidoJmorphinan, 17-allyl-4,5a-epoxy-3,14B<liacetoxy-6B-(N-isobutyl-4-trif- 
luoromethylcinnamamido)morphinan, 

17-allyK5a-epoxy-3,14B<liacetoxy^^ 17-methyl-4,5a-epoxy- 
3,1 4BKJiacetoxy^B-(N-isobutyl^-trrt!uoromethyldnnamamkjo)morphinan, 1 7-methyl-4,5a-epoxy-3, HB-diace- 
toxy-eB-fN-isobutyl-trans-S-fS-furylJacrylamidolmorphinan, 17-methyt^,5a-epoxy-3,14B<Jiacetoxy^B-(NHSobutyl- 
4-trifluoromethy!cinnamamido)morphinan, 17-methyM,5a-epoxy-3,14B<Jiace^ 

olamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3, 1 4B-diacetoxy-6B-(N-isobutyl-3-trlf !uoromethylcinnamamido)mor- 
phinan, 17-phenethyl-4,5a-epoxy-3,14B^ 17 . 
phenethyi-4,5a-epoxy-3 t 14B<Jiacetoxy-6B-(N-isobutyl^-trlfluoromet^ 17-phenethyl- 
4,5a-epoxy-3, 14B<iiacetoxy-68-(N-isobutyl-3-phenylpropiolamido)morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-3, 1 4B<Jihydraxy^a-(N-methyl-3^yd 1 7-allyl- 

4,5a-epoxy-3,14B<lihydroxy-6a-(N-me%^^ 1 7-cyclopropylmethyl-4,5a- 

epoxy-3,14B<iihydroxy-68-(N-methyl-3^ydohexylpfopionamido)moiphinan ( 17-allyl-4,5a-epoxy-3,14B-dihydroxy- 
6B-(N-methyl-3-cyclohexylpropionamido)morphinan t 

1 7-cyclopropylmethyl-4,5a-epoxy-3, 14B<lihydroxy-6a-(N-methylbtityloxycarbamjdo)morphinan, 17-allyl-4,5a- 
epoxy-3, 1 4B-dihydroxy-6a-(N-methylbutyloxycarbamido)morphinan l 1 7-cydopropylmethyl-4,5a-epoxy-3, 1 4B- 
dihydroxy-6B-(N-methylbutyloxycart>amldo)morphinan, 1 7-allyl-4,5a-epoxy-3. 1 4B-dihydroxy-6B-<N-methylbuty- 
loxycarbamido)morphinan, 
17<:yclopropylme%l-4,5a-epoxy-3J4B^^ 

1 7-allyK5a-epoxy-3,1 4B<lihydroxy^-(N-methyl-3-isothiocyanatopheny!acetamido)morphinan, 1 7-cydopropyl- 
methyl-4.5a-epoxy-3.14BKJihydroxy-6B^ 17-allyl-4,5a- 
epoxy-3, 1 4BHJihydroxy-6B-(N-melhyl-3-isothiocyanatophenylacetamido)morphinan, 

1 7-cyclopropy!methyl-4,5a-epoxy-3, 14B-dihydroxy-6a-(N-methyl-2-hexenamido)morphinan, 1 7-allyl-4,5a-epoxy- 
3.14B-dihydroxy-6a-(N-methyl-2-hexenamido)morphinan, 17-cyclopropylmethyl-4,5a-epoxy-3,14B-dihydroxy-6B- 
(N-methyl-2-hexenamido)morphinan, 1 7-allyl-4,5a-epoxy-3, 1 4B-dihydroxy-6B-(N-methyl-2-hexenamido)morphi- 
nan, 

1 7-cyclopropylmethyI-4,5a-epoxy-3, 1 48-dihydroxy-6a-(N-methyl-3-f luorocinnamamido)morphinan, 1 7-allyl-4,5a- 
epoxy-3J4BHjihydroxy-6a-(N-methyi-3-fluorodnnamamido)morphinan, 17-cydopropylmethyl-4,5a-epoxy-3,14B- 
dihydroxy-6B-(N-methyl-3-fluorocinnamamido)morphinan, 17-allyl-4,5a-epoxy-3,14B-dihydroxy-6B-(N-methyl-3- 
fluorocinnamamidojmorphinan, 

1 7-cyclopropylmetbyl-4,5a-epoxy-3. 1 4B^ihydroxy^-(N-methyl-3-methoxycinnarrwn^do)morphinan, 1 7-al!yl- 
4,5a-epoxy-3,14B<jihydroxy-6a-(N-methyl-3-methoxydnnamamido)morphinan, 1 7-cyclopropyimethyl-4,5a- 
epoxy-3, 1 4B-dihydroxy-6B-(N-methyt-3-methoxycinnamamido)morphinan, 1 7-allyl-4, 5a-epoxy-3. 1 48-dihydroxy- 
6B-(N-methyl-3-methoxydnnamamido) morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-3, 1 48<lihydroxy-6aKN-methyl-2^yclopernylpropionamido)morphinan, 1 7-allyl- 
4,5a-epoxy-3,14B<iihydroxy-6a-(N-me%^ 1 7-cyclopropylmethyl-4,5a- 
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epoxy-3, 1 4B-dihydroxy-6B-(N-methyl-2-cydopen^^ 1 7-allyl-4,5a-epoxy-3, 1 48-dihy- 

droxyH63-(N-methyl-2-cyclopent^ 

1 7Ktydopropylmethy|wi,5tt-epox^ 1 7^||yM t 5a-epoxy- 

S.UB^ihydroxy^^N-methyl-a-naphthamidoJmorphinan, 17-cyclopropylmethyi-4,5a-epoxy-3,14B-<Jihydroxy-66- 
(N-methyl-2-naphthamido)morphinan, 17-allyK5a-epoxy-3.l4B<iihydroxy^^ 
nan, 

17K;ydopropylmethyK5a-ep<^-3,H^ 1 7-aIlyM, 5a- 

epoxy^,146<lihydroxy-6a-(N-me^ 17-cyclopropylmethyl-4,5a-epoxy-3,146- 
dihydroxy-6B-(N-methyl-34iitrocinnamamido)morphinan, 1 7-aIlyl-4,5a-epoxy-3, 1 4B-dihydroxy-6B-(N-methyl-3- 
nitrocinnamamido)morphinan, 

17*yclopropylmemyK5a-epoxy^ 17-allyl- 
4,5a-epoxy-3, 1 4B<lihydroxy-6a-(N-me%l-2-rnethoxyethoxycarbamido)morphinan t 

17^ydopropylmethyM,5a-ep<^^ 17-allyl- 
4,5a-epoxy-3. 1 4B<iihydroxy^B-(N-methyl-2-methoxyethoxycarbamido)morphinan > 1 7-cydopropylmethyi-4,5a- 
epoxy^,14B<iihycfroxy-6a-(N-m^ 17-allyl-4.5a-epoxy-3J4B<iihy- 
droxy^-(N-methyl-trans-3-cyclohexytacrytamido)morphina^ 17-cyclopropylmethyl-4,5a-epoxy-3,146<jihydroxy- 
6B-(N-methyl-trans-3-cyclohexylacrylamido)morphinan p 1 7-allyl-4,5a-epoxy-3, 14B-dihydroxy-6B-(N-methyl-trans- 
3- cydohexyiaaylamido)morphinan, 

1 7K;yclopropylme%l-4,5a-ep^ -1 7-allyt-4,5a- 

epoxy-3, 1 4B-<iihydroxy-6a-(N-methylbenzoylacetamido)morphinan l 1 7-cyclopropylmethyl«4,5a-epoxy-3, 1 46-dihy- 
droxy-6B-(N-methylbenzoylacetamido)morphinan t 17-allyl-4,5a-epoxy-3 t 14B-dihydroxy-6B-(N-methylbenzoyla- 
cetamido)morphinan, 

17-cydopropylmethyK5a-epQxy3,14B^^^ 17-allyi- 
4,5a-epoxy-3, 1 4B-dihydroxy-6a-[N-methyl-trans-3-(2-f uryl)acrylamido]morphinan, 1 7-cyclopropylmethy1-4,5a« 
epoxy<3,14B-dihydroxy-63-[N-m^ 17-allyl-4,5a-epoxy-3,14B-dihydroxy- 
6B-[N-methyl-trans-3-(2-furyl)acrylamido]morphinan, 

1 7-cyclopropy!methyl-4,5a-epoxy-3,1 48«Jihydroxy^-(N-methyl^-^ 1 7- 

allyl-4,5a-epoxy-3,1 4B<lihydroxy-6a-(N-methyl-2-trtf luoromethylcinnamamidojmorphinan, 1 7-cydopropylmethyl- 
4,5a-epoxy-3, 1 4B<lihydroxy-6B-(N-methyl-2-trif luoromethylcinnamamido)morphinan, 1 7-allyl-4,5a-epoxy-3, 1 4B- 
dihydroxy-6B-(N-methyl-2-trifluoromethylcinnamamido)iTrarphinan ( 

1 7-cyclopropyimethyl-4,5a-epoxy-3, 1 4B<JiMraxy^-(N-methyl^ 1 7- 

allyK5a-epoxy-3.148<iihydroxy^ 17-cyclopropylmethyl- 
4,5a-epoxy-3J4B<iihydroxy-66-(N-methyl-3-isothjocyanatocinnamamido)morphinan 1 7-allyl-4,5a-epoxy-3, 1 43- 
dihydroxy-6B-(N-methyl-3-isothiocyanatocinnamamido)morphinan, 

17-cyclopropylmethyl-4,5a-epoxy^ 17-cydopro- 
pylmethyl-4,5a-epoxy-3, 1 4B-dihydroxy-6a-[N-methyl-3-(4-trif luoromethylphenyl)propiolamidolmorphinan, 1 7-allyl- 
4,5a-epoxy-3,14B<Jihydroxy-6a-(N-me^ 17-allyl«4,5a-epoxy-3,14B-dihy- 
droxy-6a-tN-methyl-3-(4-trif!uofomethylphenyl)propiolamldo]morp^ 17-methyl-4,5a-epoxy-3,14B<iihydroxy- 
6a-(N-methyl-3-methylcinnamamido)morphinan f 1 7-methyl-4,5a-epoxy-3, 1 4B-dihydroxy-6a-(N-methyl-3-(4-trif- 
luoromethylphenyl)propiolamido]morphinan, 17i3henethyl^,5a-epoxy-3,14BKjihydroxy-6a-(N-methyl-3-methyl- 
cinnamamido)morphinan. 1 7-phenethyl-4,5a-epoxy-3, 1 43<Jihydroxy-6a-[N-methyl-3-(4-trif luoromethyl- 

phenyl)propiolamido]morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-1 4B-acetoxy-3-hydroxy-6a-(N-methyl-3-methylcinnamamido)morphinan, 1 7^ 
cydopropylmethyi-4,5a-epoxy-14B-acetoxy-3-hydroxy-6a-[N-methyl^ 

phinan. 1 7-allyK5ct-epoxy-1 4B-acetoxy-3-hydroxy-6a-(N-methyl-3-me%lcinnamamido)morphinan, 1 7-allyl- 
4,5a-epoxy- 1 4B-acetoxy-3-hydroxy-6a-{N-methyl-3-(4-trif luoromethylphenyl)propiolamido]morphinan, 1 7-methyl- 
4,5a-epoxy-14B-acetaxy-3-hydroxy^-(N-m 17-methyt-4,5a-epoxy-14B- 
acetoxy-3-hydroxy-6a-[N-metty^ 17-phenethyl-4,5a-epoxy- 
1 4B-acetoxy-3-hydroxy-6a-(N-methyl-3-me%lcinnamamido)morphinan ( 1 7-phenethyi-4,5a-epoxy-1 4B-acetoxy-3- 
hydroxy-6a-[N-methyW-(4-trifluoromethylphenyl)propiolamido]n^rphirw 

1 7<ydopropylmethyK5a-epoxy-1 48-hydroxy-6a-(N-methyl-3-methyldnnarnamido)morphinan ( 1 7-cydopropyl- 
methyK5a^poxy-14B-hydrox^ 17-allyi-4,5a- 
epoxy-14B-hydroxy-6a-(N-methyl-3-methyldnnamamido)morphinan, 17-ally1-4,5a-epoxy-14B-hydroxy-6a-{N- 
methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-methyl-4,5a-epoxy-14B-hydroxy-6a-(N-methyl-3- 
methylcinnamamidojmorphinan, 1 7-methyl-4,5a-epoxy-l 46-hydroxy-6a-[N-methyl-3-(4-trrtluoromethylphenyl)pro- 
piolamido]morphinan, 1 7-phenethyl-4,5a-epoxy-14B-hyd^ 1 7 . 

phenethyK5a-epoxy-14B-hydraxy-6a-[^^^ 17-cydo- 
propylmethyl-4,5a-epoxy-14B-acetaxy^^ 



26 



EP0 846 694 A1 



17^yclopropylme%l-4,5a^^ 

17*llyK5a-epoxy-14B-acetoxy^ 17-allyl-4,5a-epoxy-14B-ace- 
toxy-6a-[N-melhyl-3-(4-trif luoromethylphenyl)propiolamklolmorphjnan, 1 7-methyl-4,5a-epoxy-1 4B-acetoxy-6a-(N- 
methjrl-a-methylcinnamamidojmorphinan, 1 7-methyl-4,5a-epoxy-1 4B-acetoxy-6a-[N-methyl-3-(4.trifluoromethyl- 
phenyl)propiolamido]morphinan, 1 7-phenethyl-4,5a-epoxy-1 4B-acetoxy^-(N-methyi-3-methyicinnamamiclo)mor- 
phinan, 17i>hene%M,5a-epoxy-14B-ac^ 

1 7-cyc!opropylmethyl-4,5a-epoxy-1 4B-hydroxy-3-methGxy^-(l^meth^ 1 7- 

cydopropylme%U,5a-epoxy-1 4B^ 

midojmorphinan, 17-allyl-4,5a-epcwy-14B-hydroxy-3^ 

1 7-aflyM,5a-epoxy-14B-hydroxy-3-methoxy-6a-[N.methyl-3-(4-trlf !uoromethylphenyl)propiolamido]morphinan, 1 7- 

methyl-4,5a-epoxy-146-hydr^ 17-methyl-4,5a- 

epoxy-14B-hydroxy-3-methoxy^ t j^q^^ 

4,5a-epoxy-14B-hydroxy-3-m^^ 17-phenethyl-4.5a-epaxy- 

1 4B-hydroxy-3-methoxy-6a-[N-methyl-3-(4- trif luoromethylphenyl)prDpiolamido]morphinan t 

1 7-cyclopropylmethyl-4,5a-epoxy-1 4B*cetoxy-3-methoxy-6a-(N-meto^ 1 7. 

cydopropyimethyK5a-ep^ 

mido]morphinan, 17-allyM,5a-epoxy-14B-aceto^ 

1 7-allyl-4,5a-epoxy-14B-acetoxy-3-methoxy-6a-[N-methyl-3-(4-trif luoromethylphenyOpropiolamidoJmorphinan, 1 7- 
methyl-4,5a-epoxy-14B-actf^^ 17-methyl-4,5a- 
epoxy-14B-a<^oxy-3-methoxy^ 17-phenethyl- 
4,5a-epoxy-1 4B-acetoxy-3-meth<w^^ 1 7-phenethyK5a-epoxy- 

14B-acetoxy-3-methoxy-6a-{N-meW^ 

1 7^yclopropylmethyl-4,5^ j 7. 

cydopropylmethyl-4,5a-^^ 

phinan, 17-allyl-4,5a-epoxy-14B-hydno^ 17-a«yl- 
4,5a^xy-14B-hydroxy-3-acetc^ 17-methyl- 
4,5a-epoxy-148-hydroxy-3-ac^^ 1 7-methyK5a-epoxy-1 4B- 

hydroxy-3-acetoxy-6a«[N-me^^ 17-phenethyK5a-epoxy- 
1 48-hydroxy-3-acetoxy-6a-(N-me^ 1 7-phenethyl-4,5a-epoxy-1 4'6-hydraxy- 

3^cetoxy^-[N-methyl-3-(4-trffluoromethylphenyl)propiolamido]morphin 

17<yc!opropy!methyl-4,5a^^ 17^yclcpro- 
pylmethyl-4 l 5a-epoxy-3 l 14B-djacetoxy-6a-[N- methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 1 7-allyl- 
4,5a-epoxy-3J4B<iiacetoxy-6a-(N-methyl-3-methylcinnamamido)morphinaa 17-aUyl-4,5a-epoxy-3,14B-diace- 
toxy^-[N-methyl-3-(4-trifluoro^ ^-methyl^^Sa-epoxy-S.UB^jacetoxy- 
6a-(N-methyl-3-methylcinnamamido)morphinan t 1 7-methyl-4,5a-epoxy-3, 1 4B^iacetaxy-6a^N-methyl-3-(4-trif- 
luoromethylphenyf)propiolamido^ 

namamido)morphinan, 17i5henethyM,5a-epoxy-3J4B<Jiacet^^ 
piolamido]morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-3, 148-dhydroxy^a-(N-isobutyl-3-methylcinnamamido)morphinan f 1 7-cyclopro- 
Pylmethyl-4,5a-epoxy^, 14a<iiMra^^ 7. 
allyK5a-epoxy-3,148Kiihydroxy-6a^ 17-al!yK5a-epoxy-3,14B- 
dihydroxy-6a-[N-isob^ 17-methyl-4,5a-epoxy.3.146<Jihy- 
droxy-6a-(N-isobuty!-3"methyldnnaniamido)morphjnan, 17-methyl-4,5a-epoxy-3.14B-dihydroxy-6a-[N-isobutyl-3- 
{^trifluoromethylphenyljpropiolamidolmorphinan, 17-phenethyU,5a-epoxy-3,14B-dihydroxy-6a-(N-isobutyl-3- 
methyldnnamamido)morphinan f 

1 7^henethyK5a-epoxy-3J46<!ihydroxy^^ 1 7. 

cydopropylme%l-4,5a-epoxy-1 4B-acetoxy-3-hydroxy-6a-(N-isob^ 1 7-cydo- 

propylmethyl-4,5a-epoxy-1 4B-ace^^ 

nan, 17-allyl-4,5a-epoxy-14B-acet^ 17-aIlyi-4 5a- 

epoxy-14B-acetoxy-3-hydroxy-6a-[N-isobutyl-3-(4- trifluoromethylphenyl)propiolamido]morphinan, 17-methyl- 
4,5a-epoxy-1 4B-acetoxy-3-hydroxy-6a-(N-isobutyi-3-methylcinnamamido)morphinan l 1 7-methyK5a-epoxy-14B- 
acetoxy-3-hydroxy-6a-[NHSObutyl-3-(4.trifluoromethy!phenyl)propjo!am 17-phenethyl-4,5a-epoxy- 
1 4B-acetoxy-3-hydroxy-6a-(N-isobutyi-3-methylcinnamamido)morphinan, 1 7-phenethyl-4,5a-epoxy-1 4B~acetoxy- 
34iycfroxy-6a-[N-isobutyl-3-(4-t^ 

1 7-cydopropyimethyi-4, 5a-epaxy-1 4B-hydroxy-6a-(N-isobutyl-3-methylcinnamamido)morphinan, 1 7-cydopropyI- 
methyl-4,5a-epoxy-l4B-Mrox^ 17-allyl-4,5a- 
epoxy-14B-hydroxy-€a-(N-isobutyl-3-methyldnnamamkJo)morphinan t 1 7-allyl-4,5a-epoxy-l 4B-hydroxy-6a-[N-jso- 
buty!-3-(4-trifluoromethylphenyl)propiolamido]morphinan l 17-methyl-4,5a-epoxy-14B-hydroxy-6a-(N-isobutyl-3- 
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methyicinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-1 48-hydroxy-6a-[N-isobutyl-3-(4-trif luoromethylphe- 
nyl)propiolamido]morphinan, 1 7-phenethyl-4.5a-epoxy-1 48-hydroxy^-(N-isobutyl-3-methylcinnamamido)mor- 
phinan, 17i>henethyl-4,5a-epoxy-14B-hydroxy^^ 

1 7-cyclopropyimethyl-4,5u-epoxy-1 4B-acetoxy^-(N-lsobutyl-3-methylcinnamamido)morphinan, 1 7-cydopropyl- 
methyt-4,5a-epoxy-14B-acetaxy^^^ 1 7-allyf-4,5a- 

epoxy-14B-acetoxy^^N-isobutyl-3-mefr^ 17-allyl-4,5a ^oxy-14B-acetoxy-6a-[N-iso- 

butyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan, 17-methyl-4,5a-epoxy-14B-acetoxy-6a-(N-isobutyl~3- 
methy!cinnamamido)morphinan, 17-methyl-4 l 5a-epaxy«14B-acetoxy^-[N-isobutyl-3-(44rtfluoromethylp 
nyl)propiolamido]morphinan, 1 7-phenethyl-4,5a-epoxy-1 4B-acetoxy-6a-(N-isolxrtyl-3- methytcinnamamidojmor- 
phinan, 17-phenethyl^5a-epoxy-14B-acetoxy^-[NH^^ 

1 7<;ydopropylme%K5a-epoxy-1 4B^ydroxy-3^e^ 1 7- 

cydopropylmethyl<5a-epoxy-14B-hydroxy-3-^^ 

mido]morphinan, 1 7-allyl-4,5a-epoxy-1 4B-hydroxy-3HTiethaxy^a-(NHSobut^ 

1 7-allyK5a-epoxy-1 4B-hydroxy-3-methoxy-6a-[N-isobutyl-3-(4-trif luoromethylphenyl)propiolamido]morphinan, 
1 7-methyt-4,5a-epoxy-1 4B-hydroxy^-methoxy-6a-(N-isobi^ 1 7-methyt-4,5a- 

epoxy-1 4B-hydroxy-3-methoxy-6a-[N-isobutyl-3-(4-trif luoromethylphenyl)propiolamido]morphinan, 1 7-phenethyf- 
4,5a-epoxy-1 4B-hydroxy-3-methoxy-6a-(N-isobutyl-3-methy!ci^ 1 7-phenethyl-4,5a-epoxy- 

148-hydroxy-3^ethoxy^-[N-isobutyl-3-(4-trrfluoromethylphenyl)p^ 

1 7-cyclopropylmethyl-4,5a-epoxy-1 4B-acetoxy-3-methaxy^a-(N-isobut^ 1 7- 

cydopropylmethyl-4,5a-epoxy-1 4B^ 

mido]morphinan, 1 7-allyl-4,5a-epoxy-1 4B-acetoxy-3-methoxy^-(NHSObuty^ 
17-allyK5a-epoxy-146*cetoxy-3-meth^^ 

1 7-methyl-4,5a-epoxy-1 4B-acetaxy-3-methoxy-6a-(N-isob^ 1 7-methyl-4,5a- 

epoxy-14B-acetoxy-3-methoxy-6a-[N-^ 17-phenethyl- 

4,5a-epoxy-146-ac*toxy-3-metto^ 17^henethyl-4,5a-epoxy- 

1 4B-acetoxy-3-methoxy-6a-tN-isobutyl-3-(4- trrf luoromethylphenyl)propiolamkjo]morphinan, 

1 7-cyclopropylmethyl-4,5a-epoxy-1 48-hydroxy-3-acetoxy-6a-(N-isobuty^^ 1 7^ 

cydopropylmethyM,5a-epoxy-14B-^ 

mido]morphinan, 17-allyK5a-epoxy-14B-hydroxy-3-actf^^ 

1 7-ally l-4,5ct-epoxy-1 4B-hydroxy-3-acetoxy-6a-[N-isobutyl-3-(4-trif IuoromethyIphenyi)propiolamidoJmorphinan, 
17<nethyM,5tt-epoxy-14B-hydroxy-3-^^ 17-methyl-4,5a- 
epoxy-14B-hydroxy-3-acetoxy^^NHSObutyl-3-(4-trHluoromethylpheny0prop^ 17-phenethyl- 
4,5a-epoxy-14B-hydroxy-3-acetoxy^-(N-isobu^-3-methylcinnamamido)morphina^ 17-phenethyl-4.5a-epoxy- 
1 4 B-hydroxy-3-acetoxy-6a-[N-isobiityl^ 

1 7-cyciopropylmethyl-4,5a-epoxy-3, 1 4B^iacetoxy^a-(N-isobut^3-methylcinnamamido)morphinan ( 1 7-cydopro- 
pylmethyl-4,5a-epoxy-3 , 1 46-diacetoxy-6a-[N-isd)utyl-3-(4-trif luoromethylphenyl)propiolamido]morphinan, 1 7- 
allyM.Sa-epoxy-S ,1 4B<Jiacetoxy^-(NHSobutyl-3-methyldnnamamido)rTK>rphinan, 1 7-allyl-4,5a-epoxy-3,1 4B- 
diacetoxy-6a-[N-isobutyl-3-(4-trlf luoromethylphenyl)propiolamido]morphinan, 1 7-methyl-4,5a-epoxy-3 l 1 4B-diace- 
toxy^^N-isobutyl-S-methyldnnamamidoJmorphinan, 17-methyl-4,5a-epoxy-3,14B-diacetoxy-6a-[N-isobutyl-3- 
(4-trifluoromethylphenyl)propiolamido]morphinan, 17-phenethyl-4,5a-epoxy-3,14B-diacetoxy-6a-(N-isobutyl-3- 
methyicinnamamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3, 1 4B-diacetoxy-6a-[N-isobutyl-3-(4-trif luoromethyl- 
phenyl)propiolamldo]morphinan, 

17^ydopropylmethyl<5a-epoxy^,14B<Jihydr^ 17-cyclopro- 
pylmethyl^.Sa-epoxy-S^MB-dihydroxy-eB-fN- methyl-3-(4-trifluoromethylphenyl)propioIamido]morphinan 1 1 7-allyl- 
4,5a-epoxy-3J4B<Jihydroxy-68-(N-methyl-3-melhyldnnamamido)morphir^ 17-allyl-4,5a-epoxy-3,14B-dihy- 
droxy^8-[N-methyl-3-(4-trifluoromethylphenyl)propiolamido]morphinan ^-methyl^.Sa-epoxy-S.UB-dihydroxy- 
6B-(N-methyl-3-methylcinnamamido)morphinan r 17-methy1-4,5a-epoxy-3 ( 14B-dihydroxy-6B-|N-methyi-3-(4-trif- 
luoromethylphenyl)propiolamido]morphinan, 17^henethyU,5a-epoxy-3,14B<iihydroxy-6B-(N-methyl-3-methyldn- 
namamido)morphinan, 17^henethyl-4,5a-epoxy-3J4B<lihydroxy-^^^ 
pioiamido]morphinan, 

1 7-cyclopropylmethyi-4,5a-epoxy-1 4B-acetoxy-3-hydroxy-6B-(N-me1hyl-3-mtf 1 7- 

cydopropylmethyK5a-epoxy-1 4B-ac^ 

phinan, 1 7-allyl-4,5a-epoxy-1 4B-acetoxy-3-hydroxy^B-(N-memyl-3-methylcinnamamldo)morphinan 1 7-al!yl- 
4,5a-epoxy-14B-acetoxy-3-hydroxy^B-^ 17-methyl- 
4,5a-epoxy-14B-awtoxy-3-hydroxy^B-(^ 17-niethyK5a-epoxy-148- 
acetoxy-3-hydroxy-6B-[N-methyl-3-(4-trifluoromethylphenyl)propio!am 17-phenethyl-4,5a-epoxy- 
14B-acetoxy-3-hydroxy-6B-(N-me%l-3HTietty^ 17-phenethyl-4,5a-epoxy-14B-acetoxy-3- 
hydroxy^B-[N-methyl-3-(4-trifluoromethytphenyl)propiolamido]morphinan, 
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1 7-cyclopropylmethyf-4,5a-epoxy-l 464iydroxy-66^N^ethyl-3-methyldnnarmmido)morphinan I 1 7-cydopropyl- 
methyl-4.5a-epoxy-14B-Mr^ 17-allyK5a- 
epoxy-148-hydrGxy^6-(N-methyl-3-m^ 17-aliyl-4 f 5a-epoxy-148-hydroxy-68-[N- 
methyl-3^4-trtfluoromethylphenyl)propiolamido]morphinan, 1 7-methyl-4,5a-epoxy-1 48-hydroxy-68-(N-methyl-3- 
methylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-1 4B-hydroxy-6B^N-methyl-3-(4-trif luoromethylphenyi)pro- 
piolamidojmorphinan, 1 7^henethyK5a-epoxy-146-hyd^ 1 7. 

phenethyKSa^xy-UB-hydroxy^B^N^^ 17-cyclo- 
propylmethyl-4,5a-epoxy-1 46-ac^ 
17<ydopropylmemyl-4,5a-epoxy-14B*ce^ 

17-allyK5a-epoxy-14B-acetoxy-6B^N-metty^ 17-allyl-4,5a-epoxy-148-ace- 
toxy-6B-[N-methyt-3-(4-trif luoromethylphenyl)propiolarrrido]morphinan, 1 7-methyl-4,5a-epoxy-1 48-acetoxy-6B-(N- 
methyl-3-methylcinnamamido)rTK)rphinan, 1 7-methyi-4.5a-epoxy- 1 4B-acetoxy^B-[N-methyl-3-(4-trif luorornethyl- 
phenyi)propiolamido]morphinan, 1 7-phenethyl-4,5a-epoxy-1 4B-acetoxy-6BKN-methyl-3-methylcinnamamldo)mor- 
phinan. 17-phenethyl-4,5a-epoxy-14B-acetoxy 

1 7-cyclopropylmethyK5a-epoxy-1 46-hydroxy-3-methoxy^B-(N-methyl-3-met^lcinnarmmido)morphinan. 1 7- 
cydopropylmethyK5a-epo^ 

mido]morphinan, 1 7-allyl-4,5a-epoxy-1 46-hydroxy-3-methoxy^B-(N-meth^ 

1 7-al!yK5a-epoxy-1 4B-hydroxy-3-methoxy-6B-[N-methyl-3-(4-trif luoromethylphenyl)propiolamido]morphinan, 1 7- 
methyl-4,5a-epoxy-1484iydrQxy-3-m^ 1 7-methyl-4,5a- 

epoxy^4B-hydroxy-3-methoxy-6B-[N-methyl-3-(4-trifluorometh^ 1 7-phenethyl- 

4,5a-epoxy-14B-hydroxy-3-meth^ 17-phenethyl-4 ( 5a-epoxy- 
14B-hydroxy-3-methoxy-68-[N-methyl-3-(4- trifluoromethylphenyl)propiolamido]morphinan, 
17^ydopropylmethyK5a-epoxy-14B*^^ 17- 
cydopropylmethylA5a-epoxy-^ 

midojmorphinan, 17*llyK5a-epoxy-148*cetoxy-3-metto^ 

1 7-allyM,5a-epoxy-l4B-acetoxy-3-methoxy-6B-[N-methyl-3-(4-trlf luoromethylphenyl)propiolamido]morphinan, 1 7- 

methyl-4,5a-epoxy-14B-acetoxy^^ 1 7-methyi-4,5a- 

epoxy-14B-acetoxy-3-methoxy-6^ 17-phenethyl- 

4,5a-epoxy-T4B-acetoxy-3-meth^ l7-phenethyl-4,5a-epoxy- 

1 4B-acetoxy-3-methoxy-6B-[N-methyf-3-(4-trif luoromethylphenyl)propiolamido]morphinan, 

1 7^ydopropylme%l-4,5a-epoxy-1 48-M^ 1 7- 

cydopropylmethyK5a-epoxy-148-^ 

phinan, 1 7-allyI-4,5a-epoxy-1 4B-hydroxy^-acetoxy^B-(N-methyi-3-methylcinnamamido)m 1 7-a!lyl- 

4,5a-epoxy-14B-hydroxy-3-acet^^ 17-methyl- 
4,5a-epoxy-14B-hydroxy-3-acetoxy^B-(N-^^ 17-methyl-4,5a-epoxy-14B- 
hydroxy-3-acetoxy-6B-[N-me%l-3-(4-Mluoromethylphenyl)propiolamid 17-phenethyl-4 ( 6a-epoxy- 
14B-hydroxy-3-acetoxy-6B-(NHTiethyl-3^ethylcinnamamido)morphinan, 17i3hene%K5a-epoxy-14B-hydroxy^ 
acetoxy-68H^-methyf-3-(4-trifluoromett^ 

1 7-cyclopropylmethyl-4 > 5a-epoxy-3, 1 4B<Jiaceto)cy^B-(N-methyl-3-methylcjnnamamido)morphjnan t 1 7-cyciopro- 
pylmethyl-4,5a-epoxy-3 ,1 4B-diacetoxy-66-[N-methyl-3-(4-trtf luoromethylphenyl)propioiamido]morphinan, 1 7-a!lyl- 
4.5a-epoxy-3J4B<liacetoxy-6B-(N-methyt-3-methyldnnamamido)morphjnan t 17-allyl-4,5a-epoxy-3.14B-diace' 
toxy-6B-[N-methyl-3-(4-trrfIuoromethylphenyl)propiolamidolmorphinan, 17-methyl-4,5a-epoxy-3,14B-diacetoxy-6B- 
(N-methyl-3-methylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-3, 1 4B-diacetoxy-6B-[N-methyI-3-(4-trif luor- 
omethylphenyl)propiolamido]morphinan, 17^heneth^,5a-epoxy-3,14B<liacetoxy-6B-(N-metnyl-3-methyldn- 
namamido)morphinan, 1 7-phenethyl-4,5a-epoxy-3. 1 46-diacetoxy-6B-[N-methyl-3-(4-trif luoromethylphenyl)pro- 
piolamido]morphinan, 

1 7-cyclopropyImethyl-4,5a-epoxy-3, 14B<!ihydroxy^B-(N-isobutyl-3-methylcinnamamido)morphinan, 1 7-cyclopro- 
pylmethyl-4,5a-epoxy-3, 1 48-dihydroxy-6B-[N-isobutyl-3-(4-trrt Iuoromethylpheny1)propiolamido]morphinan, 1 7- 
allyK5a-epoxy-3J4B<lihyd^ 17-allyK5a-epoxy-3,14B- 
dihydroxy-6B-[N-isobutyl-3-(4-trif luofomethy!phenyl)propiolamido]morphinan, 1 7-methyl-4,5a-epoxy-3, 1 4B<Jihy> 
droxy^B-(N-isdxjtyt-3-methylcinnamamido)morphinan, 17-methyl-4,5a-epoxy-3J4BKJihydroxy-6B-[N-isobutyl-3^ 
(4-trif luoromethylphenyl)propiolamido]morphinan, 1 7-phenethyl-4,5a-epoxy-3, 1 4B-dihydroxy-6B-(N-isobutyl-3- 
methylcinnamamido)morphinan, 17-phenethyi-4,5a-epaxy-3J4B<li^ 
phenyl)propiolamido]morphinan, 

1 7-cyclopropylmethyl-4 t 5a-epoxy-l 4B-acetoxy-3-hydroxy-6BKNHSobutyl-3-methyldnnamamido)morphinan, 1 7- 
cydopropylmethyK5a-epo^ 

mido]morphinan, 1 7*llyK5a-epoxy-1 4B-acetoxy-3-hydr^ 
17-allyK5a-epoxy04B-acetoxy-34iydroxy-6B-[N^^^ 
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1 7-methyl-4,5a-epoxy-1 4B-acetCKy«3-hydraxy-68-(N- i«)butyl-3-methytcinnamamido)morphinan, 1 7-methyl-4,5a- 
epoxy-14B-acetoxy-3-hydroxy-68lNHS^^ 1 7-phenethyl- 

4,5a-epoxy-14B-acetO)cy-3-hydra^ 17-phenethyl-4,5a-epoxy- 
1 46-acetoxy-3-hydroxy-63-[N-isotxityl-3-(4-trjf luoromethylphenyl)propiolamido]morphinan, 
1 7-cyclopropylmethyM f 5a-epoxy-1 4B4iydroxy^B-(N-isobutyl-3-^^ 1 7-cydopropyl- 

methyl«4,5a-epoxy-14B-Mraxy^^ 17-allyl-4,5a- 
epoxy-1 4B-hydroxy^B-(N-isobutyl-3-mefr^^ 1 7-allyl-4,5a-epoxy-1 4B-hydroxy-€B-[N-iso- 

butyl-3^4-tr«luorome%!phenyl)propioIamido]morphinan f 17-methyl-4,5a-epoxy-14B-hydroxy-6B-(N-isobutyl-3- 
methyicinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-1 4B-hydroxy-6B-{N-isobutyl-3-(4-trif luoromethylphe- 
nyl)propiolamido]morphinan t 1 7-phenethyl-4,5a-epoxy-1 4B-hydroxy-6B-(N-isobutyl-3-methylcinnamamido)mor- 
phinan, 17-phene%I-4,5a-epoxy-14B-hydroxy-^ 

1 7-cyclopropylmethyl-4,5a-epoxy-1 4B-acetoxy-6B-(N-isobuty|.3-methyldnnamamido)morphinan. 1 7-cydopropyl- 
methyl-4,5a-epoxy-14B-acet^ 17-allyl-4,5a- 
epoxy-1 4B-acetoxy^B^N-isolxityi-3-memylcinnarmmido)morphinan, 1 7-ailyj-4,5a-epoxy-14B-acetoxy-6B-[N-iso- 
buty1-3-(4-trif luoromethylphenyl)propiolamido]morphinan, 1 7-methyl-4.5a-epoxy- 1 4B-acetoxy-6B-(N-isobutyl-3- 
methylcinnamamido)morphinan, 1 7-metfiyl-4,5a-epoxy-1 4B-acetoxy-6B-[N-isobutyl-3-(4-irif luoromethylphe- 
nyl)propiolamido]morphinan, 1 7i}henethy!^,5a-epoxy-14B-acetQxy^B-(N-isorxjtyl-3- methylcinnamamido)mor- 
phinan, 17-phenethyK5a-epoxy-14B-acetoxy^ 

1 7-cyclopropylmethyl-4 f 5a-epoxy-1 4B-hydroxy-3-methoxy^B-(N-isob^ 1 7- 

cydopropylmethyl-4,5a-epoxy-146-^ 

midojmorphinan, 1 7-allyK5a-epoxy-1 4B-hydroxy-3-mtf 

17-allyK5a-epoxy-14B4iydroxy-3^^ 

1 7-methyl-4,5a-epoxy-1 4B-hydraxy^-methoxy-6B-(N-isob^ 17-methyl-4,5a- 
epoxy-14B-hydroxy-3-methoxy-6B-[N-isobutyl-3-(4-trifluorom 17-phenethyl- 
4.5a-epoxy-14B-hydraxy«3-mem^ 17-phenethyl-4,5a-epoxy- 
14B-hydroxy-3-methoxy-66-[NHSOb^^ 

1 7-cyclopropylmethyl-4 t 5a-epoxy-1 4B-acetoxy-3-methoxy-6B-(N-isc^ 1 7. 

cydopropylmethyl<5a-epoxy-14B-aceto^^ 

mido]morphinan, 1 7-allyl-4,5a-epoxy-1 4B-acetoxy-3-methoxy W(Nnsob^ 

1 7-allyK5ct-epoxy«1 4B-acetoxy-3-methoxy-6B-[NHSobutyi-3-(4-trlf luoromethylphenyl)propiolamido]morphinan, 

17-methyl-4,5a-epoxy-14B-actetc^^ 17-methyl-4,5a- 

epoxy-14B-acetoxy-3-methoxy-6B-[N-iso 17-phenethyl- 

4,5a-epoxy-1 4B-acetoxy-3-methoxy-68-(N-isobutyl-3-m^ 1 7-phenethy1-4,5a-epoxy- 

1 4B-acetoxy-3-methoxy-6B-{NHSobutyl-3-(4-trlf luoromethylphenyOpropiolamidoJmorphinan, 

1 7-cyclopropyimethyU, 5a-epoxy-1 4B-hydroxy-3-acetoxy-6B-(N-isob^ 1 7- 

cydopropylmethyl-4,5a-epoxy-14B-hydro^ 

midojmorphinan, 17-allyl-4,5a^poxy-14B-hydroxy-3-ac^^ 

17-allyM,5a-epoxy-14B4iydroxy-3-acetoxy-6B-[N-isobutyl-3-(4-trifluoro^ 

1 7-methyl-4,5a-epoxy- 1 4B-hydroxy-3-acetoxy^B-(N-isobutyl^-me%lcinnamamido)morphinan, 1 7-methyl-4,5a- 
epoxy-1 4B-hydroxy-3-acetoxy-6B^ 17-phenethyl- 
4.5a-epoxy-14B-hydroxy-3-acetoxy-^ 1 7-phenethyl-4,5a-epoxy- 

14B-hydroxy-3-acetoxy-6B-{N-isobutyl-3-(4-trifluoromethy!phen 

1 7-cydopropylmethyl-4,5a-epoxy-3. 1 4B-diacetoxy-€B-(N-isobutyl-3-methylcinnamamido)morphinan, 1 7-cyclopro- 
pyimethyi-4,5a-epoxy-3, 1 4B-diacetoxy-6B-[N-isobutyl-3-(4-trif !uoromethylphenyl)propiolamido]morphinan, 1 7- 
allyl-4,5a-epoxy-3,1 43<iiacetoxy^BKNHSObutyl-3-methylcinnamamido)morphinan, 1 7«allyl-4,5a-epoxy-3, 1 46- 
diacetoxy-6B-[NHSObutyl-3-(4-trif luoromethylphenyl)propiolamldo]morphinan, 1 7-methyl-4,5a-epoxy-3, 1 4B-diace- 
toxy-6B-(N-isobutyt-3-methylcinnamamido)morphinan, 1 7-me%l-4,5a-epoxy-3. 1 4B<Jiacetoxy-6B-[N-isobutyl-3- 
(4-trif luoromethylphenyl)propiolamido]morphjnan. 1 7-phenethyl-4,5a-epoxy-3. 1 46-diacetoxy-6B-(N-isobutyl-3- 
methylcinnamamido)morphinan, 17-phenethyK5a-epoxy-3J46-diaceta^ 
phenyl)propiolamido]morphinan, 
1^cydopropyimethyl-4,5a-epc^ 

nan, 17-allyI-4,5a-epoxy-3,14B-dihydroxy^ morphinan, 17- 

cydopropylmethyl-4,5a-epoxy-3^^ 

17-allyl-4,5a-epoxy-3,14B<Jihydroxy-63-^^ 

1 7-cyclopropylmethyl-4 f 5a-epoxy-3, 1 4B<Jihydroxy^a^N-metM-trans-3-(2-thienyl)acryiamido]morphinan > 1 7- 
allyl-4,5a-epoxy-3,14B-dihydroxy-6a^ 17-cyclopropylmethyl- 
4,5a-epoxy-3, 1 4B<Jihydroxy-6B-{N-methyl-trans-3-(2-thienyl)aCTylamido]morphinan l 1 7-allyl-4,5a-epoxy-3, 1 4B- 
dihydroxy-6B-[N-methyI-trans-3-(2-thienyl)aayiamido]morphinan, 



30 



EP 0 846 694 A1 



1 7<yclopropytmethyK5a-ep^ 1 7-cyclopro 

pylmethyl-4,5a-epoxy^ 17-cyclopropylmethyl-4,5a- 
epoxy-3-hydroxy^-(N-methyi^-meto^ 1 7-cyclopropylmethyl-4,5a-epoxy-3-hydroxy- 

6a^methyl-3^4-trifluoromett^ 17-ailyl-4,5a-q30xy-3-hydroxy-6a-(N-methyI-3- 
trifluoromethylcinnamamido)morphinan, 17-aIlyW,5a-epoxy-3^ydroxy-6a-[N-methyl-trans-3-(3.furyl)acryla- 
mido]morphinan, 17*IIyM,5a-epoxy-3-hydroxy-6^ 17-allyi-4,5a- 
epoxy-3-hydroxy^-(N-methyl^-(4-trlf!uoromethylphenyl)pr^ 

1 7^ethyK5a-epoxy-3-hydro^ ! 7.methyl-4,5a-epoxy- 

3-hydroxy-6a-[N-methyl-trans^-(3-furyl)aCTy!amido]morphinan, 17-methyl-4,5a-epoxy-3-hydroxy-6a-(N-methyl-3- 
methylcinnamamidojmorphinan, 17-methyU,5a-epoxy-34iydroxy-^ 
olamidojmorphinan, 1 7^henethyM,5a-epoxy^hydro^ 

17-phenethyl-4.5a-epoxy-3-hydroxy-6a-[N-methyl-trans-3-(3- furyijacrylamidolmorphinan, 1 7-phenethyl-4,5a- 
epoxy-3-hydrQxy^^N^ethyl^-methylcinnamamido)morphi^ 17-phenethyl-4,5a-epoxy-3-hydroxy-6a-{N- 
methyl-3^4-trifluoromethylphenyl)propiolamido]morphinan, 
17^yclopropylmethyK5a-e^^ 

1 7^clopropylmethyl-4,5a-ep^ ' j 7. 

cydopropylmethyl-4,5a-epoxy-3-hydroxy-1 46-nltro-6a-(N-methyl-3-methylcinnamamido)morphinan ( 1 7-cyclopro- 
pylmethyl-4,5a-epaxy«3-hydr^^ 17 . 
a!lyK5a-epoxy-3-hydroxy-1 4B-nrtro-6a-(N-methyl-3-trif luoromethylcinnamamido)morphinan ( 1 7-aIlyl-4,5a-epoxy- 
3-hydroxy-14B-nitro-6a-[N-methyi-trans-3K3-furyl)acrylamldo]morphinan, 

17-allyK5a-epoxy^4iydro^ 17-allyl-4 f 5a-epoxy-3- 
hydroxy-1 4B-nitro-6a-[N-me^ 1 7-methyl-4 ( 5a-epoxy-3- 

hydroxy-1 4B-nilro-6a-(N-methyl-3-trif luoromethylcinnamamido)morphinan, 1 7-methyl-4,5a-epoxy-3-hydroxy-1 4B- 
nitro-ea-fN-methyl-trans-S^S-furylJacrylamidolmorphinan, 17-methyl-4,5a-epoxy-3-hydroxy-14B-nitro-6a-(N- 
methyl-3-methylcinnamamido)morphinan, 17-methy!-4 t 5a-epoxy-3-hydr^^ 

omethylphenyl)propiolamjdo]morphinan, 1 7-phenethyl-4,5a-epoxy-3-hydroxy-l 4B-nrtro-6a-(N-methyl-3-trrf luor- 
ome%lcinnarramido)morphinan, 1 7-phenethyl-4,5a-epaxy-3-hydroxy-1 4B-nitro-6a-[N-methyl-trans-3-(3- 

furyl)acrylamido]morphinan, 1 7-phenethyl-4,5a-epoxy-3-hydroxy-1 4B-nitro-6a-(N-methyJ-3-methylcinnama- 
mido)morphinan, 1 7-phenethyl-4,5a-epoxy-3-hydrQxy-1 4B-nitro-6a^N-methyl-3-(4-trif luoromethylphenyhpropiola- 
midojmorphinan, 

1 7-cyclopropylmethyl-4 > 5a-epoxy-3-hydroxy-1 4B-dimethylamino-6tt-(N-methyl-3- trif luoromethylcinnama- 

mido)morphinan, 17^yclopropylmethyl-4,5a^xy^^ 
furyl)acrylamido]morphinan, 1 7-cyclopropylmethyK5a-epo^^ 

methylcinnamamidojmorphinan, 1 7-cyclopropylmethyl-4 ( 5a-epoxy-3-hydroxy-1 48-dimethylamino-6a-[N-methyl-3- 
(^trifluoromethylphenyljpropiolamidolmorphinan, 1 7-allyM, 5ct-epoxy-3 -hydroxy- 14 B-dimethylamino-6a-(N- 
methyl^-trifluoromethylcinnamamidoJiTKirphinan, 

1 7-a!lyl-4,5a-epoxy-3-hydroxy-1 4&<iimethylamino^a-[N-met^ 1 7-alIyl- 

4,5a-epoxy-3-hydroxy-14BHdime%lamino-6a-(N-methyl-3-methylcinn 1 7-allyl-4,5a-epoxy-3- 

Mroxy-14B^imethylamino-6a-[N-methy|.3-(4-trifluorometh 1 7-methyl-4,5a- 

epoxy-3-hydroxy-1 4B-dimethyIamino-6a-(N-methyl-3-trif luoromethyfcinnamamido)morphinan, 1 7-methyl-4,5a- 
epoxy-3-hydroxy-1 4B<limemylamino-6a-[N-me^ 1 7-methyK5a-epoxy- 

3-hydroxy-14B^imethylamino-6a-(N-methyl-3-methylcinnamam^ 17-methyl-4,5a-epoxy-3-hydroxy- 
1 4B-dimethyiamino-6a-[N-methyl-3-(4-trif luoromethylphenyl)propiolamido]morphinan, 
17i)henethyK5a-epoxy-3-hyd^^ 

1 7i3henethyl-4,5a-epoxy-3-hydroxy-1 4B^imethylamino-6a-[N-methyl-trans-3-(3-f uryl)acrylamido]rnorphinan, 1 7- 
phenethyK5a-epoxy-3-hydroxy- 1 4B<limethylamino-6a-(N-methyl-3-methylcinnamamido)rTO 1 7-phene- 

thyK5a-epoxy-3-hydroxy-148<Jim^ 
17^yclopropytmethyK5a-epoxy*^^^ 

1 7n;yclopropylmemyi-4 f 5a-e^ morphinan, 1 7- 

cyclopropylmethyl-4,5a-epoxy-3-hydroxy- 1 4B-methyl-6a-(N-me%l-3-methylcinnamamido)morphinan, 1 7<yclo- 
propytmethyl-4,5a-epoxy-3^ 

nan, 17-allyK5a-epoxy-3-hydroxy-M^ 17-allyl- 
4,5a-epoxy-3-hydroxy- 1 4B-methyl-6a-{N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 
1 7-al!yK5a-epoxy-3-hydroxy- 1 46-methyl-6a-(N-methyl-3^ethylcinnamamido)morphin^ 1 7-allyl-4,5a-epoxy-3- 
hydroxy-1 4B-me%l-6a-[N-methyl-3-(4-tr if luoromethylphenyl)propiolamido]morphinan, 1 4B, 1 7<iimethyK5a- 
epoxy-3-hydroxy^^N-methyl^-trKluoromethylcinnamamido^ 1 4B.1 7-dimethyl-4,5a-epoxy-3-hydroxy- 

6a-[N-methyl-trans-3-(3-furyi)acrylarnido]morphjnan ( 14BJ 7Klimethyl-4 ( 5a-qx)xy-3-hydroxy-6a-(N-methyl-3- 
methylcjnnamamido)morphinan, 14BJ7<limethyl-4,5a-epaxy-3-^^ 
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nyl)propiolamido]morphinan, 1 7^henethyM,5a-epoxy-3-hydroxy-1 4f3-methyl-6a-(N-methyi-3-trrfluoromethy1cin- 
namamido)morphinan, 

1 7-phenethy1-4,5a-epoxy-3-hydroxy-1 4B-methyl-6tt-[N-methyl-tranS'3-(3-fury0acryiamjdo]morphinan, 1 7-phene- 
thyM ( 5a-epoxy-3-hydraxy-1 4BHTiethyl^-(N-methyl-3-melhyldnnamarnido)morphinan > 1 7-phenethyl-4,5a-epoxy- 
3-hydraxy-14B-methyl-6a-[N-me^ 17-cyclopropylmethyl- 
3,14B<Jihydroxy-6a-<N-methyi3-trifluoro^ 17-cyclopropylmethyl-3,14B-dihydroxy- 
6a-[N-methyi-trans^-(3-furyl)acrylamido]morphinan, 1 7-cyciopropylmethyl-3,1 46<iihydroxy-6a-(N-methyl-3- 
methylcinnamamidojmorphinan, 1 7-cydopropylmethyi-3, 1 4B-dihydroxy-6a-[N-methyl-3-(4- trffluoromethytphe- 
nyl)propiolamido]morphinan, 17-allyl-3,14B-dihydroxy-6a-(N-methy^^ 
1 7-allyl-3 J4B^ihydroxy^-[N-methyl^rans-3^3-furyl)acrylamidoJmorphinan, 

17-atlyl-3,14B^ihydroxy-6a-(N-meth^ 17-ailyl-3,14B-dihydroxy-6a-[N-methyl- 

3- (44rifluoromethylphenyl)propiolamido]morphinan, 17nTiethyl^,14B^ihydroxy-6a^N-methyl-3-trifboromethylcin- 
namamido)morphinan, 17-methyl-3J4B<lihydroxy-6a-[N-me^ 17- 
methyl-3,14B^ihydroxy-6a-(N™^ 17-methyl-3,14B-dihydroxy-6a-[N- 
methyl-3-(4-trif luoromethylphenyl)propiolamidolmorphinan. 1 7-phenethyl-3. 1 4B-dihydroxy-6a-(N-methyl-3-trlf luor- 
omethylcinnamamido)morphinan, 1 7-phenethyl-3,1 4B<fihydroxy-6a-[N-methyl-fr^ 

phinan, 1 7-phenethyl-3, 1 4B<iiMfoxy-6a^N-methyl-3-methyldnnamamido)morphinan, 1 7-phenethyl-3, 1 48- 
dihydroxy-6a-[N-methyl-3-(4-trifluoro^ 

17-cydopropylmethyl-3,14B-dihydroxy-4-m^ 17- 
cydopropytmethyl-3, 14B<Jihydrw^ 1 7-cyclopro- 

pylmethyl-3, 1 4B<lihydroxy-4-methoxy-6a-(N-methyl-3-methyldnnamamido)morph 1 7-cyclopropylmethyl- 

3,1 48<Jihydroxy-4-metooxy-6a-[N-me^ 1 7-allyl-3 t 1 4B<lihy- 

droxy-4-methoxy-6a-(N-methyl-3-trif luoromethyldnnamamido)morphinan, 1 7-allyf-3. 1 4B-dihydroxy-4-methoxy-6a- 
tN-fnethyl-trans-3-(3-furyl)acry(amido]morphinan, 1 7-ailyl-3. 1 4B-dihydroxy-4-methoxy-6a-(N-methyl-3-methyldn- 
namamido)morphinan, 

1 7-a!lyl-3 , 14B-dihydroxy-4-methoxy-6a-[N-methyl-3-(4-trrf luoromethylphenyl)propiolamjdo]morphinan, 1 7-methyl- 
3,14B-dihydroxy-4-methoxy-6a-(N-melhyl-3- trifluoromethyidnnamamidojmorphinan, 17-methyi-3,14B-dihydroxy- 

4- methoxy-6a-[N-methyl-trans-3-(3-fury!)aayIamido]morphinan, 1 7-methyl-3, 1 46-dihydroxy-4-methoxy-6a-(N- 
methyl-3-methyidnnamamido)morphinan, 17-meth>i-3J46-dihydroxy-4-methoxy-6a-[N-methyi-3-(4-trifluorometh- 
ylphenyl)propiolamido]morphinan, 1 7-phenethyl-3, 1 4B-dihydroxy-4-methoxy-6a-(N-methyl-3-tr»f iuoromethyldn- 
namamido)morphinan, 17-phenethyl-3,146^ihydroxy-4-methaxy^ 

phinan, 

1 7^)henethyl-3. 14B-dhydroxy-4-methoxy-6a-(N-methy1-3-methylcinna 1 7-phenethyl-3, 1 48- 

dihydroxy-4^ethoxy^-[N-methyl-3-(4-^ 17-cyctopropylmethyl- 

4,5a-epoxy-3, 1 4B-dihydroxy-5B-methyl-6a-(N-methyl-3-trif luoromethylcinnamamido)morphinan, 1 7-cydopropyl- 

methyt-4 t 5a-epoxy-3, 1 4B-dihydroxy-5B-methyl-6a-[N-methyl-trans-3H[3-f uryl)acrylamido]morphinan, 1 7-cyclopro- 

pylmethyl-4,5a-epaxy-3, 1 4B<lihydra^ 1 7-cydo- 

propylmethyl-4,5a-epoxy-3.14BKjihydroxy-5B-methyl-6a-[N-methyl-3-(4-tr 

phinan, 17-ailyl-4 l 5a-epoxy-3 > 14B^ihydroxy-5B-methyl-6a-(N-methyl-3-trrtluorometh^ 

17-allyl-4,5a-epoxy-3,14B-dihydroxy-5B-meto^ 17-allyl- 
4,5a-epoxy-3.14B<lihydroxy-5B-methyl-6a-(N-methyl-3-methylcinnamamido)m 17-allyl-4,5a-epoxy- 
3,148<lihydroxy-58-methyl^-[N-met^ 58,17<iimethyl- 
4,5a-epoxy-3,14B<JilTydroxy-6a-(N-meth^^ 5B,17-dimethyl-4.5a-^)oxy- 
3.148<lihydroxy-6a-(N-methyl-trans-3-(3-furyl)acrylamido]morphinan. 5B,17-dimethyl-4,5a-epoxy-3,14B<iihy- 
droxy-6a-(N-methyl-3- methyldnnamamido)morphinaa 5B,17-dimethyl-4,5a-epoxy-3.14B-dihydroxy-6a-[N- 
methyi-3<4-trifluoromethylphenyl)propiolamido]morphinan l 

1 7-phenethyl-4,5a-epoxy-3 f 1 4B-dihydroxy-5B-methyl-6a-(N-methyl-3-trif luoromethylcinnamamido)morphinan, 1 7- 
phenethyl-4,5a-epoxy-3,14B-dihydro^ 17- 
phenethyl-4,5a-epoxy-3J48<iihydroxy^^ 17-phenethyl- 
4,5a-epoxy-3,14B<Jihydroxy-5B-methyl-6a-[N-methyI-3<4-trifluorOT 
17-cyclopropylmethyl-7,8<Jidehydro-4,5a-epoxy-3 l 14B-dihydroxy-6a-(N-meth^ 

mido)morphinan, 1 7-cyclopropylmethyl-7,8-didehydro-4,5a-epoxy-3, 1 4B-dihydroxy-6a-[N-methyl-trans-3-(3- 

furyl)acrylamido]morphinan, 17-cydopropylmethyl-7,8«iidehydr^ 

methyttinnamamido)morphinan, 

1 7-cyclopropylmethyl-7 l 8-didehydro-4,5a-epoxy-3,1 4B-dihydroxy-6a-[N-methyl-3-(4-trffluoromethylphenyl)propi- 
olamido]morphinan, 17-allyl-7,8-didehydr<M,5a-epoxy-3,14B^ih^^ 
mido)morphinan f 17-allyl-73<fidehydro-4,5a-epoxy«3J^ 

amido]morphinan, 17-allyl-7,8<Jidehydro-4,5a-epoxy-3 t 14B<lihydroxy-6a-(N-methyl-3-methyldnn^ 
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phinan, 17-allyl-7,8-dkiehydro-4,5a-epoxy-3 t 14B<M^ 

midojmorphinan, 1 7-methy!-7,8^idehydro-4,5a-epoxy-3 J46<Jihydroxy-6a-(N-memyl-3-trif luoromethylcinnam- 
amido)morphinan, 1 7-methyi-7,8-didehydro-4,5a-epoxy-3 ( 1 4B-dihydroxy-6a-[N-methyl-trans-3-(3-furyl)acryla- 
midojmorphinan, 

1 7-methyl-7,8-didehydro-4 l 5a-epoxy-3 > 1 4B^ihydroxy-6a-(N-methy!-3-methylcinnamamido)morphinan > 1 7-methyl- 
7,8-didehydro-4,5a-epoxy-3 J46-dihydroxy-6a-[N-me%l-3-(4^ morphinan, 1 7- 

phenethy1-7,8^idehydro-4,5a-ep^^ 

1 7-phenethyl-7 l 8-dldehydro-4 l 5a-epoxy-3, 1 48-dihydroxy-6a-IN-methykrans-3-(3-f uryt)acrylamido]morphinan, 
1 7-phenethyl-7,8-didehydro4 > 5a-epoxy-3, 1 4B^ihydroxy-6a-(N*methyl-3-me%lcinnamamido)morphinan l 1 7^ 
phenethyi-7,8-didehydro-4,5a-epoxy-3,H^^ 
phinan, 

1 7<yclopropylmethyl-4,5a-epoxy-3'hydroxy-63-(N-methyl-3-trif luoromethylcinnamamido) morphinan, 1 7-cyclopro- 
pylmemyM,5a-epoxy-3-hydroxy^ 1 7-cyc!opropylmethyl-4,5a- 

epoxy-34iydroxy^B-(N-methyl-3-me^^ 17-cyclopropylmethyl-4,5a-epoxy-3-^ 
6B-[N-methyJ-3-(44rifIuoromethylphenyi)propiolami^ 17-allyl-4,5a-epoxy-3-hydroxy-6B-(N-methyl-3- 
trifluaomethylcinnamarnidojmorphinan, 17-allyK5a-epoxy-3-hydroxy-6B-[^ 
midojmorphinan, 1 7-aIIyl^,5a-epoxy-3^ydroxy-6B-(N-methyl-3-methylcimarrarrt 

1 7-allyl-4,5a-epoxy-3-hydroxy-6B-[N-methyl-3-(4-trif luoromethylphenyl)propiolamido]morphinan, 1 7-methyl-4,5a- 
epoxy-3-hydroxy^B-(N-methyl-3-trrfluoromethyIdnnamamido)morphin 17-methyl-4,5a-epoxy-3-hydroxy-6B-{N- 
methyl-trans-3-(3'fur7l)acrylamido]morphinan ( 17-methyl-4,5a-epoxy-3-hydroxy-6B-(N-methyl-3-methylcinnarna- 
mido)morphinan, 17-methyl-4,5a-epoxy-3-hyd^ 

nan, 1 7^henethyl-4,5a-epoxy-3-hydroxy-6B-^ 17-phenethyl- 
4,5a^xy-3-hydroxy-6B-[N-me%l-tmns-3-(34uryl)acrylamido]morphinan, 17-phenethyl-4,5a-epoxy-3-hydroxy- 
68-(N-methyl-3-methyicinnamamido)morphinan, 17i>henethyK5a-epoxy-3-hydroxy-6B^ 
omethytphenyl}propiolamido]morphinan, 

1 7-cyclopropy!methyl-4,5a-epoxy-3-hydroxy-l 4B-nitro-6B-(N-methyl-3-trtfluoromethylcinnamamido)morphinan, 
17^yclopropylmemyh4,5a-epoxy-3^ 17- 
cydopropylmethyK5a-epoxy-3-hydroxy^ 1 7-cyclopro- 

pylmethyl-4,5a-epoxy-3-hydroxy-1 4B-nitro-6B-[N-methyl-3-(4-trif luoromethylphenyl)propiolamido]morphinan, 1 7- 
a!lyl-4,5a-epoxy-3-hydroxy-1 46-nitro-66-(N-methyl-3-trif luoromethylcinnamamido)morphinan, 1 7-allyl-4,5a-epoxy- 
3-hydiwy-14B-nltro-6B-[N-methyl-trans^-(3-furyl)acrylamido]morphina 

17-allyl-4,5a-epoxy-3-hydroxy-143-nrtr^ 1 7-allyl-4,5a-epoxy-3- 

hydroxy-14B-nitro-6B-[N-methyl^-(4-^^ 17-methyl-4,5a-epoxy-3- 
hydroxy-1 4B-nitro-6B-(N-methyi-3-trif luoromethyldnnamamido)morphinan, 1 7-methyl-4,5a-epoxy-3-hydroxy-1 4B- 
nrtro-6B-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan, 17-methyl-4,5a-epoxy-3-hydroxy-14B-nitro-6B-(N- 
methyl-S-methylcinnamamidoJmorphinan, 17-methyl-4,5a-epoxy-3-rTydroxy-14B-nitro-6B-[N-methyl-3-(4-trifluor- 
omethylphenyl)propiolamido]morphinan, 17iDhenethyl-4,5a-epoxy-3-hydroxy-14B-nitro-6B-(N-methyl-3-tr'rfluor- 
omethylcinnamamido)morphinan ( 1 7-phenethyl-4 ( 5a-epoxy-3-hydroxy- 1 4B-nitro-6B-[N-methyI-trans-3-(3- 

furyl)acrylamido]morphinan, 

1 7-phenethyl-4,5a-epoxy-3-hydroxy-1 4 B-nitro-6B-(N-methyl-3-methylcinnamamido) morphinan, 1 7-phenethyl- 

4.5a-epoxy-3«hydroxy-14BHirtro-6B-[N-m^ 

17K;yclopropylmethyl-4.5a-epoxy-3-r^^^ 

midojmorphinan, 1 7-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-1 48- dimethylamino-6B-[N-methyf-trans-3-(3- 
furyOacrylamidoJmorphinan, 17-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-14B-dimethyIamino-6B-(N-methyl-3- 
methylcinnamamido)morphinan, 17^;yclopropylmethyl-4,5a-epoxy-3-M 

(4-trrtluoromethylphenyl)propiolamido]morphinan, 17-allyl-4,5a-epoxy-3-hydroxy-14B-dimethylamino-6B-(N- 
methyl-S-trifluoromethylcinnamamidoJmorphinan, 

17-allyl-4,5a-epoxy^4iydroxy- 148^1^ 17-allyl- 
4,5a-epoxy-3-hydroxy- 1 4B<Jime%lamino-6B-(N-methyl-3-methyldnnan^mido)morphinan, 1 7-allyl-4,5a-epoxy-3- 
hydra<y-14B<iimethylamin(h68-^ 17-methyl-4,5a- 
epoxy-3-hydroxy-14B<limethylamino-6B 17-methyl-4!5a- 
epoxy-3-hydroxy-1 48-dimethylamino-6B-[N-methyl-trans-3-(3-f ury!)acrylamido]morphinan, 1 7-methyl-4,5a-epoxy- 
S-hydroxy-HB^imethylamino-eB^N-methyl-S-methylcinnamamidoJmorphinan, 17-methyl-4,5a-epoxy-3-hydroxy- 
1 4B-dimethylamino-6B-[N-methyl-3-(4-trif luoromethylphenyl)propiolamido]morphinan, 
1 7-phenethyl-4,5a-epoxy-3-hydroxy-1 4B<limethylamino-66-(N-methyl-3-trrfluoromethylcinnamamido)morphinan l 
1 7-phenethyl-4,5a-epoxy-3-hydroxy-1 4BKJimeth^amino^8-[N-methyt-tr^^ 1 7- 

phenethyl-4,5a-epoxy-3-hydroxy- 1 4B-dimethylamino-6B-(N'methyl-3-methyicinnamamido)morphinan, 1 7-phene- 
thyl-4,5a-epoxy-3-hydroxy-14B^ime^ 
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1 7K?yclopropylmethyK5a-e^ 

1 7-cyclqpropyimethyl-4,5a-epoxy-3-hydroxy-1 4B^ethyi-68^N-methyl-trans^-(3-furyl)acrylamido]morphinan, 1 7- 
cydopropylmethyKSa-epoxy^^droxy^^ morphinan, 17-cydo- 

propylmethyl-4,5a-epoxy-3-hy^^ 

nan, 1 7-allyl-4,5a-epoxy-34iydroxy-14B-me^ 1 7-allyl- 

4,5a-epoxy-3^ydroxy-14B-methyl-6B-[N^^ 17-allyl-4 f 5a-epoxy-3- 
hydroxy-146-methyl^B-(N-methyl^ 1 7-allyM,5a-epoxy-3-hydroxy-14B-me 

6B-[N-methyl-3-(44rifluorome%^ 

146,1 7-dimethyi-4 t 5a-epoxy-3-hydroxy-6B-{N-methyU3-trif luoromethyldnnamamido)morphinan, 1 4 B, 1 7-dimethyl- 
4,5a-epoxy-3-hydroxy-6B-[N-methyl-trans-3-(3-f uryl)acrylamido]morphinan, 1 4B, 1 7-dimethyl-4, 5a-epoxy-3- 
hydroxy-6B-(N-methy!-3-methylcinnamamido)morphinan, 1 4B, 1 7-dimethyl-4,5a-€poxy-3-hydroxy-6B-IN-methyl-3- 
(4-trmuoromethylphenyi)pr(^idamido]morphinan, 1 7-phenethyM,5a-epoxy^-hydroxy.14B-methyl-6B-(NHTietnyj- 
3-trif luoromethylcinnamamido)morphinan r 1 7-phenethyl-4,5a-epoxy-3-hydroxy-1 4B-methyl-6B-[N-methyI-trans-3- 
(3-furyl)acrylamido]morphinan. 1 7-phenethyl-4,5a-epoxy-3-hydroxy-1 4B-methyl-6B-(N-methyl-3-methylcinnama- 
mido)morphinan, 

17^henethyK5a-epoxy-34iydroxy-146-m^ 

nan, 1 7-<yclopropylmethyl-3,14B^ihydrox^^^ 1 7-cydopro- 

pylmethyl-3, 1 4B^ihydroxy-6B-[NHTiethyl-trans-3-(3-fury0aaylamido]morphinan, 1 7-cyclopropylmethyl-3, 1 4B- 
dihydroxy-6B-(N-methyl-3-methyldnnarnamido)morphinan ? 1 7-cyclopropylmethy!-3, 1 4B^dihydroxy-6B-[N-metnyi- 
3-(4-triflucH'omethylphenyl)propio!emido]morphinan, 17-allyl-3,14e<liMrc5xy^B-(N-methyi-3-trifluoromethyldn- 
namamido)morphinan, 17-allyl-3,14B<lihydroxy^B^N^ethyl-tfans-3-(3-furyl)acrylamido] morphinan, 17-allyl- 
3,14B<lihydroxy^B-(N-methyl-3-me%lcinnamamido)morphinan, 17-allyl-3,14B-dihydroxy-6B-[N-methyl-3-(4-trif- 
luoromethylphenyl)propiolamido]morphinan, 1 7-methyl-3, 1 4B-dihydroxy-6B-(N-methyl-3-trif luoromethylcinnama- 
mido)morphinan, 

1 7-methyl-3, 1 4B<fihydroxy^B^N™ethyMran^^ 1 7-methyl-3, 1 4B-dihydroxy-6B- 

(N-methyl-3-methyldnnamamldo)morphinan, 17-methyl-3,14B<lihydroxy-6BlN-met^ 
nyl)propiolamidolmorphinan, 1 7-phenethyl-3.1 4B<fihydroxy^BKN-methyl-3-trlfluoromethylcinriamamido) 
nan, 1 7-phenethy!-3, 1 4B-dihydroxy-6B-[N-methyl-trans-3-(3-f uryl)acrylamido]morphinan, 1 7-phenethyl-3, 1 4B- 
dihydroxy-6B-(N-methyl-3-methyldnnamamido)morphinan, 17-phenethyl-3.14B-dihydroxy-6B-[N-methyl-3-(4-trif- 
luoromethylphenyl)propiolamido]morphinan, 

17s;ydopropylmethyf-3,148KJihydro^ 17- 
cydopropylmethyl-3, 14B^ihydroxy^-methoxy-66-[N-m^^ 1 7-cyclopro- 

pylme%l-3,14B<iihydroxy-4-methoxy^ 17-cyclopropylmethyl- 
3, 14BKiihydroxy^-methoxy-6B-[N-me 1 7-aIlyl-3, 1 4B-dihy- 

droxy-4-methoxy-6B(N-methyl-3-trif luoromethylcinnamamido)morphinan, 1 7-allyl-3, 14B-dihydroxy-4-methoxy-6B- 
[N-methyl-trans-S-tS-furyOacrylamidolmorphinan, 17-allyl-3,14B-dihydroxy-4-methoxy-6B-(N-methyl-3-methyldn- 
namamido)morphinan, 17-allyl-3,14B^ihydroxy-4-methoxy-6B-[N^^ 
midojmorphinan, 

17-methyl-3.148<Jihydroxy^-meth^ 17-methyl-3,14B- 
dihydroxy-4-methoxy-€B-[N-methyt-trans-3-(3- furyl)acrylamidoJmorphinan, 1 7-methyl-3, 1 4B-dihydroxy-4-meth- 
oxy-6B-(N-methyl-3-methyldnnamamido)morphinan, 1 7-methy!-3.1 4B-dihydroxy-4-methoxy-6B-[N-methyl-3-(4-tri- 
fluoromethy!phenyl)propiolamido]morphinan, 17i5henethyl-3J4B<Jihydroxy-4-methoxy-6B-(N-methyl-3-trifluoro- 
methy!cinnamamido)morphinan. 17-phenethyl-3.14B<iihydroxy-4-m^^ 
midojmorphinan, 

1 7-phenethyl-3, 1 4B^hydroxy^-methoxy-6B-(N-methyl-3-metnylcinnamamido)morphinan, 1 7-phenethyl-3, 1 4B- 
dihydroxy-4HTiethoxy^B-[N-met^ 17-cyclopropylmethyl- 
4,5a-epoxy-3,14B<lihydroxy-5BHTiethyl^^^ 17-cydopropyl- 
methyl-4,5a-epoxy-3. 1 4B-dihydroxy-5B-methyl-6B-[N-methyl-trans-3-(3-f uryl)acrylamido]morphinan, 1 7-cyclopro- 
pytme%l-4,5a-epoxy-3,14BKlih^ 17 <y di 0 . 
propylmethyl-4,5a-epoxy-3,14B^ihydro^ 
phinan, 

17-allyK5a-epoxy-3,148<iihydroxy-5B-meto^ 17-allyl- 
4,5a-epoxy-3,14B<lihydroxy-58-methy^^ 17-allyl-4,5a-epoxy- 
3,l4BKjihydroxy-5B-methyl^B^N-methyl-3-methylcinnamamido)morphinan, 17-allyl-4,5a-epoxy-3,14B<lihydroxy- 
5B-methyl^B-[N-methyl-3-(4-trrfluoromethylphenyl)propiolamido]morphinan, 5B,17-dimethyl-4,5a-epoxy-3,14B- 
dihydroxy-6B-(N-methyl-3-trifluoromethytcinnamamido)morphinan, 5B,17-dirnethyl-4,5a-epoxy-3,14B^ihydroxy- 
6B-[N-methy1-trans-3^3-furyl)acrylamido]morphinan, 5B,17-dimethyl-4,5a-epoxy-3,14B<ljhydroxy-6B-(N-methyl- 
3-methyldnnamamido)morphinan, 
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5BJ7<lime%K5a^xy^4B*Jihydr^ morphinan, 

17i>henethyl-4,5a-epoxy-3,14B<iih^ 17 ! 

phenethyM,5a-epoxy-3,14B<fi^ ' 17 _ 

phenethyl-4,5a-epoxy-3,14B<iihydro^ 17-phenethyf- 

4,5a-epoxy-3,14B-dihydroxy-5B-metr^ 

17^yclopropylme%l-7,8n*ktehy^^ 

mido)morphinan, 17-cyclopropy1methyl-7,8-dide^ 

fuiyl)acrylamido]morphinan, 

1 7^yclopropylme%l-7£<!ide^ 

nan, 1 7-cycbpropylmethyl-7,8-didehydro-4,5a-epoxy-3.1 4B<lihydroxy-68^N-methyl-3-(4-trif luoromethylphe- 
nyl)propiolamido]morphinan t 17-allyl-7,8<fidehydro^,5a-epoxy-3,14B-dr^^ 

cinnamamldo)morphinan, 1 7-allyl-7,8-didehydro-4 1 5a*epoxy-3, 1 48-dihydroxy-6B-[N-methyl-trans-3-(3-furyl)acry- 
lamido]morphinan, 17-allyl-7,8<Jidehydro-4.5a-epo^^^ 
phinan, 17-allyf-7,8-dideriydro-4,5a-epc^,^^ 
amido]morphinan, 

1 7-methyl-7 ( 8-didehydro-4,5a-epoxy-3, 1 4B-dihydroxy-66-(N-methyl-3-trif luoromethylcinnamamido)morphinan, 
1 7-methyl-7,8<lidehydro-4,5a-epoxy-3. 1 4B-dihydroxy-6B«[N-methyl-trans-3-(3-f uryOacrylamido]morphinan, 1 7- 
methyl-7 ( 8-didehydro-4,5a-epoxy-3, 1 4BKiihydroxy^B-(N-me%l-3-methylcinnamamido)morphjnan, 1 7-methyl- 
7,8-didehydro-4,5a-epoxy-3, 1 4B-dihydroxy-6B-[N-methyl-3-(4-trif luoromethylphenyl)propiolamido]morphinan, 1 7- 
phenethyl-7,8<lidehydro-4,5a^ trifluoromethylcinnamamldo)morphinan, 
1 7-phenethyl-7,8-didehydro-4,5a-epoxy-3, 1 4B-dihydroxy-6B-[N-methyl-trans-3-(3-f uryl)acrylamldo]morphinan, 
1 7-phenethy!-7 ( 8-didehydro-4,5a-epoxy-3. 1 4B<lihydroxy-6B-(N-methyl-3-methylcimamamido)morphinan^ 1 7- 
phenethyl-7,8-didehydro-4,5a-epQxy-3,1^^ 
phinan. 

However, the present invention is not limited to these examples. Furthermore, the compounds of the present inven- 
tion include the {+), (-) and (±) forms. 

The compounds of general formula (I) of the present invention can be obtained, specifically, according to the meth- 
ods described below. 

Among the compounds represented by the general formula (I) of the present invention, those wherein A is -XC(=Y)- 
, -XC(=Y)Z- or -XS0 2 - (wherein X represents NR 4 or O, Y represents O or S, 2 represents 0, NH or S, and R 4 is the 
same as previously defined) can be obtained, specifically, according to the methods described below. 

In general, as shown in chart 1 , said compounds can be obtained by condensing a carboxylic acid derivative rep- 
resented by the general formula (III) (wherein B and R 5 are the same as previously defined), a formic acid derivative 
represented by the general formula (IV) (wherein Z, B and R 5 are the same as previously defined), an isocyanic acid or 
isothiocyanic acid derivative represented by the general formula (V) (wherein B and R 5 are the same as previously 
defined) or a sulfonic acid derivative represented by the general formula (VI) (wherein B and R 5 are the same as previ- 
ously defined), with a 6-amino or 6-hydroxy compound represented by the general formula (II) (wherein R 1 , R 2 , R 3 , R 6 , 
R and R 8 are the same as previously defined, and E represents NHR 4 (wherein R 4 is the same as previously defined) 



35 



EP 0 846 694 A1 



5 



10 



15 



20 



25 



30 



35 



40 




(Id) 



The 6-amino and 6-hydroxy compound used in this condensation can be obtained, specifically, by the processes 
so described below. 

As shown in Chart 2, a 6a-amino compound represented by the general formula (llaal) (wherein R\ R* R 3 , R 6 , 
R 7 and R 8 are the same as previously descrtoed, and R 4 represents a straight-chain or branched alkyl group having 1 - 
5 carbon atoms or an aryl group having 6-12 carbon atoms) is obtained by mixing a 6-keto compound represented the 
general formula (Vila) (wherein R 1 , R* R 3 , R 6 , R 7 and R 8 are the same as previously defined) and a primary amine 
55 represented by the general formula (VIII) (wherein R 4 is the same as previously defined) in a solvent and hydrogenating 
in the presence of suitable amounts of add and metal catalyst, or reducing with a metal hydride reducing agent in the 
presence of acid. The hydrogenation reaction is more preferable in order to obtain the a-amino isomer with high selec- 
tivity. However, although the ratio varies according to the substrate, in the case of reduction using a metal hydride reduc- 
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ing agent, both the a form and p isomer are obtained simultaneously. Thus, this method is preferable in that it makes it 
possible to obtain a compound having the desired stereochemistry by using ordinary separation and purification tech- 
niques. In addition, the method in which the amine is obtained is also useful in the case of substrates having functional 
groups, such as olefins and so on, that react under hydrogenation conditions. 

In the case of reduction using a hydrogenation reaction, 1-30 equivalents, and preferably 1-10 equivalents, of 
amine are used. Although any solvent including alcohols such as methanol and ethanol, ethers such as THF, ether, 
DME anddioxane, or aromatic hydrocarbons such as benzene and toluene, can be used as a reaction solvent as long 
as it is inert under hydrogenation conditions, alcohols are preferably used, with methanol used particularly preferably. 
Although any acid including inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid and phosphoric 
acid, or organic acids such as sulfonic acids including methanesulfonic acid and p-toluenesulfonic acid, benzoic acid, 
acetic acid or oxalic acid, can be used as long as it forms a salt with an amine, hydrochloric acid, sulfuric acid and meth- 
anesulfonic acid are preferably used. Normally, the use of hydrochloric acid in an amount of 1 equivalent less than the 
total amount of base yields satisfactory results. These acids can also be added to a reaction system after converting 
the substrate and reaction agents into salts in advance. Although all catalysts, including platinum catalysts such as plat- 
inum oxide and platinum hydroxide, palladium catalysts such as palladium hydroxide and palladium-carbon, and nickel 
catalysts such as Raney nickel, that are normally used in hydrogenation reactions can be used as a metal catalyst, plat- 
inum catalysts, and particularly platinum oxide, are used preferably. The reaction temperature is -30°C to 80°C, and 
preferably -10°C to 50°C, and the hydrogen pressure is 1 -1 00 atmospheres and preferably 1 -30 atmospheres. However, 
carrying out the reaction at room temperature and atmospheric pressure normally yields preferable results. 

When reducing with a metal hydride, 1-30 equivalents, and preferably 1-15 equivalents, of amine are used. 
Although alcohols solvents such as methanol and ethanol, ethers such as THF, ether, DME and dioxane, or aromatic 
hydrocarbons such as benzene and toluene, can be used for as a solvent, alcohols are used preferably, with methanol 
used particularly preferably. Although any acid, including inorganic acids such as hydrochloric acid, hydrobromic acid, 
sulfuric acid and phosphoric acid, and organic acids such as sulfonic acids including methanesulfonic acid, p-tolue- 
nesulfonic acid, benzoic acid, acetic acid and oxalic acid, may be used in the reaction provided that it normally forms a 
salt with amines, hydrochloric acid, sulfuric acid and methanesulfonic acid are preferably used. In addition, these acids 
may also be added to the reaction system after converting the substrate and reaction agents into salts in advance. The 
metal hydride reducing agent used is that which allows the reaction to be carried out relatively stably in the presence of 
acid, examples of which include sodium borohydride, sodium cyanoborohydride, zinc borohydride, sodium triacetoxy- 
borohydride, tetramethylammonium triacetoxyborohydride and borane-pyridine, with sodium cyanoborohydride used 
particularly preferably. Although the reaction can be carried out at a reaction temperature of -30°C to 100°C and pref- 
erably -10°C to 50°C, satisfactory results can normally be obtained at room temperature. 




(Vila) (Ilaccl) 



Chart 2 



As shown in Chart 3, a 6p-amino compound represented by the general formula (Ilap2) (wherein R 1 , R 2 , R 3 , R 6 , 
R and R 8 are the same as previously defined, and R 4 represents a straight-chain or branched alkyl group having 1-5 
carbon atoms or an aryl group having 6-12 carbon atoms) can be obtained from a 6-keto compound represented by the 
general formula (Vllb) (wherein R 1 , R 2 , R 3 , R 6 , R 7 and R 8 are the same as previously defined) with the 3 steps 
described below. 
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Step 1 involves the obtaining of an iminium intermediate represented by the general formula (X) (wherein R 1 , R 2 , 
R 3 , R 4 , R 6 . R 7 and R 8 are the same as previously defined) by reaction of a keto compound with a secondary amine 
compound having at least one benzyl substituent group represented by the general formula (IX) (wherein R 4 is the 
same as defined above) in the presence of acid. It is desirable that the reaction be carried out while removing water 

5 produced either by azeotropic distillation or in the presence of a dehydrating agent. 1 -30 equivalents, and preferably 1 - 
10 equivalents, of secondary amine are used. Although any acid, including inorganic acids such as hydrochloric acid, 
hydrobromic acid, sulfuric acid and phosphoric acid, or organic acids such as sulfonic acids including methanesulfbnic 
acid and p-toluenesuffonic acid, benzoic acid, acetic acid and oxalic acid, can be used in the reaction as long as it forms 
a salt with amine, hydrochloric acid, sulfuric acid, methanesutfonic acid and benzoic acid are used preferably, with 

w hydrochloric acid and benzoic acid used particularly preferably. A method wherein these acids are added to the system 
after converting the substrate and reaction agents into salts in advance is also preferably carried out. 

Moreover, in the case of carrying out the reaction in the presence of a weak acid, there are cases wherein prefer- 
able results are obtained if a strong acid such as inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric 
acid and phosphoric acid, or sulfonic acids such as methanesutfonic acid, p-toluenesuffonic acid and campher-suHonic 

is acid especially a strong acid such as p-toluenesuffonic acid is added as an acid catalyst. Examples of reaction solvents 
that can be used include ethers such as THF, ether, DME and dioxane, halocarbons such as dichloromethane and chlo- 
roform, aromatic hydrocarbons such as benzene, toluene and xylene, esters such as ethyl acetate and methyl acetate, 
or mixtures thereof. When using a conventional Dean-Stark water separator for the purpose of removing water, solvents 
are used preferably that have excellent azeotropic efficiency and water separation efficiency, such as aromatic hydro- 

20 carbons such as benzene and toluene. In this case, the mixing of a solvent such as ethyl acetate, THF or the like, for 
the purpose of lowering the azeotropic temperature, in amounts that do not lower water separation efficiency may pro- 
vide preferable results. Although a temperature of 40-200°C, and preferably 50-1 50°C, can be considered as a reaction 
temperature, satisfactory results can be obtained at a reaction temperature of 50-1 30°C. In addition, it has also been 
found that a new method is effective wherein a dehydrating agent is packed into a Soxhlet type extractor followed by 

25 continuous removal of water. Although any of the solvents mentioned above can be used as a solvent in this case, 
ethers, esters and aromatic hydrocarbons, and particularly THF, DME, ethyl acetate, benzene and toluene, are prefer- 
ably used. Although examples of dehydrating agents include molecular sieves and inorganic dehydrating agents such 
as anhydrous calcium sulfate, anhydrous copper sulfate, anhydrous sodium sulfate, anhydrous magnesium sulfate and 
calcium chloride, molecular sieves are used particularly preferably. The amount used is 1-100 times, and preferably 1- 

30 30 times as calculated from their water retentivity and the amount of moisture theoretically produced. Although a tem- 
perature of 40-200°C, and preferably 50-1 50°C, can be considered as a reaction temperature, satisfactory results are 
obtained at a reaction temperature of 50-1 20°C. In addition, a method can also be carried out wherein the reaction is 
allowed to proceed by directly adding dehydrating agent to the reaction system. Examples of dehydrating agents 
include molecular sieves, inorganic dehydrating agents such as anhydrous calcium sulfate, anhydrous copper sulfate, 

35 anhydrous sodium sulfate, anhydrous magnesium sulfate and calcium chloride, or titanium compounds having dehydra- 
tion ability such as tetraisopropoxytitanium and titanium tetrachloride. In this case also, an amount used is 1 -100 times, 
and preferably 1-30 times as calculated from the water retentivity and the amount of moisture theoretically produced. 
Although a temperature of -80-100°C can be considered as a reaction temperature, satisfactory results are obtained at 
a reaction temperature of -30-50°C. 

40 Step 2 is a step involving conversion to a 6-N-alkyl-N-benzylamino compound represented by the general formula 
(XI) (wherein R 1 , R 2 , R 3 , R 4 , R 6 , R 7 and R 8 are the same as previously defined) by reducing with metal hydride reducing 
agent without isolating iminium salt. Although the same solvent used in step 1 may be used as is for the reaction solvent 
of this step, preferable results are obtained by reacting after mixing an alcohols such as methanol or ethanol. and par- 
ticularly methanol. Naturally, the reaction may also be carried out with only alcohols such as methanol or ethanol after 

45 distilling off the reaction solvent of step 1 under reduced pressure. The reaction can be carried out with metal hydride 
reducing agent that is relatively stable under conditions in the presence of acid, such as sodium borohydride, sodium 
cyanoborohydride, zinc borohydride, sodium triacetoxyborohydride. tetramethylammonium triacetoxyborohydride and 
boranepyridine, particularly preferably sodium cyanoborohydride. The reaction is carried out a reaction temperature of 
-20-150°C, and preferably 0-120°C. The resulting 6-N-alkyl-N-benzylamino compound represented by the general for- 

so mula (XI) (wherein R 1 , R 2 , R 3 , R 4 , R 6 , R 7 and R 8 are the same as previously defined) can also be obtained using a sec- 
ondary amine by performing reductive amination using the metal hydride reducing agents of Chart 2. Moreover, if this 
step is performed using a corresponding secondary amine, the compound of general formula (I) can be obtained 
wherein A is -NR 4 -. 

Step 3 involves removing a benzyl group under reducing conditions to form a 6p-amino form (Ilap2). In this step, 
55 reacting the substrate either after converting into a salt in advance using an inorganic acid such as hydrochloric acid, 
hydrobromic acid, sulfuric acid or phosphoric acid, or an organic acid such as sulfonic acids including methanesulfonic 
acid, p-toluenesulfonic acid or camphersulfonic acid, benzoic add, acetic acid, oxalic acid or phthalic acid, and prefer- 
ably hydrochloric acid or phthalic acid, or adding suitable amount of these acids prior to the reaction, yields favorable 
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results. Since there are cases in which a resulting secondary amine sah can be purified as a crystal depending on the 
acid, selection of acid is important For example, when phthalic acid is used with a compound wherein R 1 is a cyclopro- 
pylmethyl group, R 2 and R 3 are hydroxy groups, R 4 is a methyl group, R 6 and R 7 are together -O- and R 8 is a hydrogen 
atom, a crystalline salt is obtained that is easily purified. Although any solvent such as alcohol-based solvents such as 

5 methanol and ethanol, ethers such as THF, ether, DME and dioxane, and organic hydrocarbons such as benzene and 
toluene, can be used as a reaction solvent provided it is inert under hydrogenation conditions, alcohols are used pref- 
erably, with methanol used particularly preferably. Although any catalyst that is used in normal hydrogenation reactions, 
such as. platinum catalysts such as platinum oxide and platinum hydroxide, palladium catalysts such as palladium 
hydroxide and palladium-carbon, and nickel catalysts such as Raney nickel, can be used as a metal catalyst, palladium 

,o catalysts, and particularly palladium-carbon, are particularly preferably used. The reaction temperature is -30 to 80°C. 
and preferably -1 0 to 50°C while hydrogen pressure is 1 to 1 00 atmospheres, and preferably 1 to 30 atmospheres. How- 
ever, carrying out the reaction at room temperature and atmospheric pressure normally yields favorable results. 




45 



Chart 3 



In addition, when ammonium acetate is used in place of primary amine in the reductive animation reaction shown 
in Chart 2, when dibenzylamine is used in the method shown in chart 3, or after converting ketone into oxime using the 
method described in the literature (J. Med. Chem., 27, 1727 (1984)), a primary amine can be obtained by reducing with 
borane or under hydrogenation conditions. This primary amine can be converted into a secondary amine by effecting 
the acylation and reduction of step 2. This is also useful as an alternative route for obtaining the secondary amine. 

As shown in Chart 4, a 6-a-alcohol represented by the general formula (flba) (wherein R 1 , R 2 , R 3 , R 6 , R 7 and R 8 
are the same as previously defined) is obtained either by reducing with metal hydride reducing agent or hydrogenation 
in the presence of acid and metal catalyst. Although metal hydride reducing agents including sodium borohydride. 
sodium cyanoborohydride. zinc borohydride, sodium triacetoxyborohydride, L-selectride and lithium aluminum hydride 
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can be used, sufficiently satisfactory results are obtained with sodium borohydride. Although solvents including alcohols 
such as methanol and ethanol, and ethers such as THF, ether, DME and dioxane are used, alcohols, and particularly 
methanol, are preferably used. In the case of hydrogenation, examples of solvents that are used include alcohols such 
as methanol and ethanol, and ethers such as THF, ether and dioxane, with alcohols being used preferably, and metha- 

s nol being used particularly preferably. 

Although acids such as inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid or phosphoric 
acid, and organic acids such as sulfonic acids including methanesulfonic acid and p-toluenesulfonic acid, benzoic acid 
are used, acetic acid or oxalic acid, hydrochloric acid is preferably used. Although all catalysts that are used in normal 
hydrogenation reactions such as platinum catalysts such as platinum oxide or platinum hydroxide, palladium catalysts 

10 such as palladium hydroxide or palladium-carbon, and nickel catalysts such as Raney nickel can be used as a metal 
catalyst, platinum catalysts, and particularly platinum oxide are preferably used. Although the reaction can be carried 
out at a reaction temperature of -30-80°C, and preferably -10-50°C. and under a hydrogen pressure of 1-100 atmos- 
pheres, and preferably 1-30 atmospheres, favorable results are normally obtained at room temperature and under 
atmospheric pressure. 

15 



20 



25 




. ( VIIa ) (Ilbcc) 

30 

Chart 4 



35 As shown in Chart 5, a 6p-hydroxy form represented by the general formula (llbp) (wherein R 1 , R 2 , R 3 , R 6 , R 7 and 
R 8 are the same as previously defined) can be obtained by reacting a 6-keto form represented by the general formula 
(Vila) (wherein R 1 , R 2 , R 3 , R 6 , R 7 and R 8 are the same as previously defined) with formamidine sulfinic acid in the pres- 
ence of a base. Preferable examples of a base used include inorganic bases such as sodium hydroxide, potassium 
hydroxide, potassium carbonate and sodium bicarbonate, with sodium hydroxide being used particularly preferably. 

40 Although examples of reaction solvents used include water, alcohols such as methanol and ethanol, and aprotic. dipolar 
solvents such as DMF and DMSO, the use of water normally yields satisfactory results. Although a temperature of 0- 
1 50°C is considered as a reaction temperature, a temperature of 60-1 00°C is preferable. 
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Among the 6-amino or 6-hydroxy compound synthesized in the above method, particularly a compound wherein R 3 
is a hydrogen atom, is obtained by methods similar to those shown in Charts 2, 3. 4 and 5, using as a starting material 
a 3<Jehydroxy-6-keto compound represented by the general formula (Vile) (wherein R\ R 2 , R 6 , R 7 and R 8 are the 
same as previously defined, provided that R 7 is not a hydroxy group), obtained by using as a substrate a 3-hydroxy-6- 
keto compound represented by the general formula (Vile) (wherein R\ R 2 , R 6 , R 7 and R 8 are the same as previously 
defined, provided that R 7 is not a hydroxy group) according to the scheme shown in Chart 6. In addition, an intermedi- 
ate, wherein R is a siloxy group, can be obtained by methods similar to those shown in Charts 2, 3, 4 and 5, by using 
for as a starting material a 3-siloxy-6-keto form represented by the general formula (Vllf) (wherein R 1 , R 2 R 6 , R 7 and 
R 8 are the same as previously defined, provided that R 7 is not a hydroxy group and G represents an alkylsily! group), 
obtained from a 3-hydroxy-6-keto compound (Vile) by the scheme shown in chart 7. 

Namely, as shown in Chart 6, the first step for obtaining a 3<fehydroxy-6-keto compound represented by the gen- 
eral formula (Vile) (wherein R 1 , R 2 , R 6 , R 7 and R 8 are the same as previously defined, provided that R 7 is not a hydroxy 
group) is a step wherein trrf luoromethane sulfonic anhydride is caused to act on a phenolic hydroxyl group in the pres- 
ence of a base to form a trifrate form represented by the general formula (Vlld) (wherein R 1 , R 2 , R 6 , R 7 and R 8 are the 
same as previously defined, provided that R 7 is not a hydroxy group). Although solvents such as halocarbons such as 
dichloromethane and chloroform, ethers such as THF, ether, DME and dioxane, and amines having large steric hin- 
drances that can be used as solvents such as 2,6-lutidine and diisopropylethylamine. can be considered for use as a 
reaction solvent, halocarbons, and particularly dichloromethane, are preferably used. 

Although tertiary amines such as triethylamine, diisopropylethyl amine and proton sponge, as well as pyridine, 2.6- 
lutidine and imidazole are used as a coexisting base, 2,6-lutidine is preferably used. Although the reaction can be car- 
ried out at -30-50°C. satisfactory results can be normally attained at a temperature of 0°C to room temperature normally 
yields. Step 2 is a step wherein a trifrate form is reduced with formic acid in the presence of phosphorous ligand and a 
base using a palladium catalyst. Although amines usable as solvents such as triethylamine and diisopropylethylamine. 
ethers such as THF, ether, DME and dioxane, aromatic hydrocarbons such as benzene and toluene, and aprotic dipolar 
solvents such as DMF and DMSO are used for the reaction solvent, DMF is particularly preferably used. Although zero- 
valent complexes such as tetrakuistriphenylphosphine palladium and bisbenzylideneacetone palladium, and bivalent 
complexes such as palladium acetate and palladium chloride are frequently used for the palladium catalyst, palladium 
acetate is used normally 

Although monodentate phosphines such as trimethylphosphine, triethylphosphine, triphenylphosphine and tris-o- 
toluphosphine, and bidentate phosphines such as bis-(diphenylphosphino)methane, 1 ,2-bis-(diphenylphosphino) 
ethane, 1,3-bis-(diphenylphosphino)propane and 1,1'-bis-diphenylphosphinoferrocene. are used as a phosphorous lig- 
and. 1,r-bis-diphenylphosphinoferrocene is particularly preferably used. Although amines such as triethylamine and 
diisopropylethylamine. and inorganic salts such as silver carbonate, sodium acetate and potassium acetate, are used 
as a base used in the reaction, triethylamine is preferably used. The reaction is carried out at a reaction temperature of 
0-l50°C, and satisfactory results are normally obtained at a room temperature to 80°C 
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As shown in chart 7, a 3-hydroxy-6-keto form represented by the general formula (VI Ic) (wherein R 1 , R 2 , R 6 , R 7 and 
35 R 8 are the same as previously defined) may be reacted with silylchloride in the presence of a base to obtain a 3-siloxy- 
6-keto form represented by the general formula (Vltf) (wherein R 1 , R 2 R 6 , R 7 and R 8 are the same as previously 
defined, provided that R 7 is not a hydroxy group and G represents an allcylsilyl group). Although trimethyfsilylchloride, 
triphenylsilytchloride, t-butyldimethylsilylchloride and diphenylmethylsilylchloride are mentioned as silylchlorides, t- 
butytdimethylsilylchloride is preferably used. Although tertiary amines such as triethylamine, diisopropylethylamine and 
40 proton sponges, as well as pyridine, dimethylaminopyridine and imidazole are used as a base, imidazole is preferably 
used. Although halocarbons such as dichloromethane, chloroform, carbon tetrachloride and 1 ,2-dichloroethane, ethers, 
such as ether, THF, DME and dioxane. and pyridine are used as a solvent, dichloromethane is preferably used. The 
reaction can be earned out within a range of -80-1 00°C, and preferable results are obtained particularly in the vicinity 
of 0°C to room temperature. Although the reaction can be carried out in 5-300 minutes, since there are cases in which 
45 6th position ketone groups are also enolsilylated when reaction time is lengthened particularly with respect to com- 
pounds wherein _ is a single bond and R6 and R7 together are -O-, a reaction time of 5-60 minutes is preferable. 



50 



55 



42 



EP0 846 694 A1 




CVIIf) 



Chart 7 



As shown in Chart 8, compounds wherein X is NR 4 can be obtained by condensing a 6-amino form represented by 
the general formula (Ha) (wherein R\ R 2 , R 3 , R 6 , R 7 and R 8 are the same as previously defined, and R 4 represents a 
straight-chain or branched alkyl group having 1-5 carbon atoms or an aryl group having 6-12 carbon atoms), obtained 
by the methods shown in Charts 2 and 3, with a carboxylic acid and carboxylic acid derivative represented by the gen- 
eral formula (ill) (wherein B and R 5 are the same as previously defined), or with a formic acid derivative represented by 
the general formula (IV) (wherein Z, B and R 5 are the same as previously defined), or with a isocyanic acid or isothio- 
cyanic acid derivative represented by the general formula (V) (wherein B and R 5 are the same as previously defined), 
or with a sulfonic acid derivative represented by the general formula (VI) (wherein B and R 5 are the same as previously 
defined), etc. 

Condensation with a carboxylic acid derivative can be performed by reacting a 6-amino form with an acid chloride 
or acid anhydride that reacts in the presence of a base, or by reacting with carboxylic acid itself using, for example, N,NT- 
dicyclohexylcarbodiimide (abbreviated as DCC). I.V-carbonyldiimidazole, or bis-(2-oxo-3-oxa20lidinyl)phosphinate 
chloride (abbreviated as BOPC), etc. Acid chloride or acid anhydride is used in an amount of 1 -20 equivalents, and pref- 
erably 1-5 equivalents. Although halocarbons such as dichloromethane. chloroform, carbon tetrachloride and 1,2- 
dichloroethane, ethers such as ether, THF, DME and dioxane. pyridine, water or a mixture of these are used as reaction 
solvents, when using acid chloride, chloroform or a mixed solvent of THF and water is used preferably. In the case of 
using acid anhydride, pyridine is preferably used both as base and solvent. Although organic bases such as tertiary 
amines including triethylamine, diisopropylethylamine and proton sponges, pyridine, dimethylaminopyridine and imida- 
zole, and inorganic bases such as potassium carbonate, sodium carbonate, sodium bicarbonate, sodium hydroxide and 
potassium hydroxide are used as bases, when using chloroform as the solvent, trimethylamine is normally used in an 
amount of 1-20 equivalents, and preferably 1-5 equivalents. In the case of using a mixed solvent of THF and water, the 
use of potassium carbonate, sodium carbonate or sodium bicarbonate in an amount of 1-20 equivalents, and preferably 
1-5 equivalents, provides satisfactory results. The reaction can be carried out within a range of -80-1 00°C, and prefer- 
able results are obtained particularly at a temperature of from 0°C to room temperature. In the case of using DCC as a 
condensing agent, an amount of 1-20 equivalents preferably 1-5 equivalents is used. Although halocarbons such as 
dichloromethane, chloroform, carbon tetrachloride and 1,2-dichloroethane, and ethers such as ether, THF, DME and 
dioxane are used as reaction solvents, dichloromethane and chloroform are particularly preferably used. Although 
organic bases such as tertiary amines including triethylamine, diisopropylethylamine and proton sponges, as well as 
pyridine, dimethylaminopyridine and imidazole are used as coexisting bases, dimethylaminopyridine in an count of 
0.01 -2 equivalents is used particularly preferably. The reaction can be carried out within a range of -80-100°C, and pref- 
erable results are obtained in the vicinity of 0°C to room temperature in particular. 

In the case of using 1 , 1 '-carbonyldiimidazole as a condensing agent, an amount of 1 -20 equivalents, and preferably 
1 -5 equivalents is used. Although ethers such as ether, THF, DME and dioxane, and halocarbons such as dichlorometh- 
ane, chloroform, carbon tetrachloride and 1 ,2-dichloroethane are used as reaction solvents. THF is particularly prefer- 
ably used. The reaction can be carried out within a range of -20-120°C, and a temperature in the vicinity of room 
temperature to 100°C is particularly preferable. In the case of using BOPC1 as a condensing agent, it is used in an 
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amount of 1 -20 equivalents, and preferably 1 -5 equivalents. Examples of solvents used for the reaction (solvent) include 
halocarbons such as dichloromethane, chloroform, carbon tetrachloride and 1.2-dichloroethane, and ethers such as 
ether, THF, DME and dioxane, though dichloromethane and chloroform are particularly preferably used. Although 
organic bases such as tertiary amines including triethylamine, diisopropylethylamine, proton sponge and N-ethylpiperi- 
dine, as well as pyridine, dimethylaminopyridine and imidazole are used as coexisting bases. N-ethylpiperidine in an 
amount of 1-20 equivalents, and preferably 1-5 equivalents, is particularly preferably used. The reaction can be carried 
out within a range of -80-100°C. and preferable results are obtained at 0-50°C in particular. 

Condensation with a formic acid derivative can be performed by reacting a 6-amino form with 1 -20 equivalents and 
preferably 1 -5 equivalents of an acid chloride that reacts in the presence of base. Although halocarbons such as dichlo- 
romethane, chloroform, carbon tetrachloride and 1,2-dichloroethane, ethers such as ether, THF, DME and dioxane, 
water or mixtures of these solvents are used as reaction solvents, chloroform and a mixed solvent of THF and water are 
particularly preferably used. Although organic bases such as tertiary amines including triethylamine. diisopropylethyl- 
amine and proton sponge, pyridine, dimethylaminopyridine and imidazole, and inorganic bases such as potassium car- 
bonate, sodium carbonate and sodium bicarbonate are used as bases, triethylamine in an amount of 1-20 equivalents, 
and preferably 1-5 equivalents provides satisfactory results when chloroform is used as a solvent, while potassium car- 
bonate, sodium carbonate and sodium bicarbonate used in an amount of 1-20 equivalents, and preferably 1 -5 equiva- 
lents, normally provides favorable results when a mixed solvent of THF and water is used as a solvent. The reaction can 
be carried out within a range of -80-100°C, and preferable results are obtained from 0°C to the vicinity of room temper- 
ature. 

Condensation with an isocyanic acid or isothiocyanic acid derivative can be performed by reacting 1-20 equiva- 
lents, and preferably 1 -5 equivalents, of a corresponding isocyanate ester with a 6-amino form. Although halocarbons 
such as dichloromethane, chloroform, carbon tetrachloride and 1 ,2-dichloroethane, and ethers such as ether, THF, 
DME and dioxane are used as reaction solvents, chloroform is particularly preferably used. The reaction can be carried 
out within a range of -80-100°C, and preferable results are obtained from 0°C to the vicinity of room temperature. 

Condensation with a sulfonic acid derivative can be performed by reacting 1-20 equivalents, and preferably 1-5 
equivalents, of the corresponding sulfonate chloride with a 6-amino form in the presence of base. Examples of bases 
that are used include tertiary amines such as triethylamine, diisopropylethylamine and proton sponges, as well as pyri- 
dine, dimethylaminopyridine and imidazole. Although halocarbons such as dichloromethane, chloroform, carbon tetra- 
chloride and 1,2-dichloroethane. ethers such as ether, THF, DME and dioxane, and pyridine are used as bases, pyridine 
is particularly preferably used as both base and solvent. The reaction can be carried out within a range of -80-100°C, 
and preferable results are obtained from 0°C to the vicinity of room temperature in particular. 
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(Ih) 

Chart 8 



55 

In the case of compounds wherein R 3 is a hydroxy group in particular, since there are cases in which phenolic 
hydroxy! groups may react simultaneously, after carrying out step 1 in the same manner as shown in chart 8, as shown 
in Charts 9-1 1 with carboxylic acid derivative, formic acid derivative and isocyanic acid or isothiocyanic acid derivative, 
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the target compound can be obtained by performing alkaline treatment for step 2. Examples of solvents used for a reac- 
tion solvent of step 2 include water, alcohols such as methanol and ethanol, ethers such as ether, THF, DME and diox- 
ane, or mixed solvents of those solvents. When solubility is inadequate, halocarbons such as dichloromethane and 
chloroform can be suitably added. Examples of bases used include inorganic bases such as potassium carbonate, 
5 sodium carbonate, sodium bicarbonate, sodium hydroxide and potassium hydroxide. Normally, 1-20 equivalents, and 
preferably 1-10 equivalents, of potassium carbonate, sodium hydroxide and so forth are used preferably. The reaction 
can be carried out within a range of -80-1 00°C. and favorable results are obtained from 0-50°C in particular. 
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Chart 9 
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Chart 11 



55 

When condensing compounds wherein R 3 is a hydroxy group with sulfonic acid derivative, as shown in Chart 12, 
preferable results are obtained by using a 3-siloxy-6-amino form, wherein phenolic hydroxyl groups are protected in 
advance with silylether groups and so forth, represented by the general formula (lie) (wherein R1 , R2, R4, R6, R7, R8 
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and G are the same as previously defined). Naturally, the following method can also be applied to condensation with a 
carboxylic acid derivative, formic acid derivative and isocyanic acid or isothiocyanic acid derivative. Namely, this method 
involves removing silyl groups after carrying out step 1 in the same manner as shown in Chart 8. Although quaternary 
ammonium salts such as tetrabutylammonium fluoride, tetrabutylammonium chloride and pyridinium hydrofluoride, or 
acids such as acetic acid, hydrochloric acid, sulfuric acid and hydrofluoric acid, are used for removal of silyl groups in 
step 2, normally 1-20 equivalents, and preferably 1-5 equivalents, of tetrabutylammonium fluoride are used. Although 
ethers such as THF, ether. DME and dioxane. halocarbons such as dichloromethane and chloroform, and acetonitrile 
are used as solvents, THF is particularly preferably used. Although the reaction can be carried out at -20-100°C, satis- 
factory results can normally be obtained at room temperature. 



O 





In addition, a 6-amino form represented by the general formula (Im) (wherein R 1 , R 2 R 3 , R 4 , B, R 5 , R 6 , R 7 and R 8 
are the same as previously defined), in which A is -NR 4 -, is obtained by reducing an amide form represented by the gen- 
eral formula (le*) (wherein R\ R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 and B are the same as previously defined) using a metal 
hydride reducing agent. Examples of reducing agents used include metal hydride compounds having a strong reducing 
activity such as lithium aluminum hydride, aluminum diisobutylaluminumhydride, aluminum hydride, lithium borohydride 
and diborane, 1-20 equivalents, and preferably 1-5 equivalents of dborane are particularly preferably used. Ethers such 
as THF, DME, ether and dioxane are used preferably as a solvent when using lithium aluminum hydride, lithium boro- 
hydride or diborane, with THF being used particularly preferably. Aromatic hydrocarbons such as benzene and toluene 
are used preferably as a solvent when diisobutylaluminumhydride or aluminum hydride are used. The reaction can be 
carried out within a range of -40 to 100°C, and a temperature from 0°C to the vicinity of room temperature is preferable. 
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Chart 13 



20 



As shown in Chart 14, compounds wherein X is O can be obtained by condensing a 6-hydroxy form represented 
by the general formula (lib) (wherein R\ R 2 , R 3 , R 6 , R 7 and R 8 are the same as previously defined) obtained in Charts 
4 and 5, with a carboxylic acid derivative (III), a formic acid derivative (IV), an isocyanic acid, an isothiocyanic acid deriv- 
ative (V), or sulfonic acid derivative (VI) and so forth. 

25 Condensation with a carboxylic acid derivative can be performed by treatment of a 6-hydroxy compound with 1 -20 
equivalents, and preferably 1 -5 equivalents of an acid chloride or acid anhydride in the presence of base. Although halo- 
carbons such as dichloromethane, chloroform, carbon tetrachloride and 1.2-dichloroethane, ethers such as ether, THF, 
DME and dioxane. and pyridine are used as a reaction solvents, chloroform is used preferably when using acid chloride, 
while pyridine is used preferably in the case of using acid anhydride. Although tertiary amines such as triethylamine! 

30 diisopropylethylamine and proton sponge, as well as pyridine, dimethylaminopyridine and imidazole are used as bases! 
the use of both diisopropylethylamine and dimethylaminopyridine in an amount of 1 -20 equivalents, and preferably 1 -5 
equivalents, normally provides satisfactory results. The reaction can be carried out at -80 to 100°C» and preferable 
results are obtained at a temperature of from the vicinity of room temperature to 80°C in particular. 

Condensation with a formic acid derivative can be performed by reacting a 6-hydroxy form with 1-20 equivalents, 

35 and preferably 1 -5 equivalents, of an acid chloride that reacts in the presence of a base. Although halocarbons such as 
dichloromethane. chloroform, carbon tetrachloride and 1 ,2-dichloroethane, and ethers such as ether, THF, DME and 
dioxane are used as reaction solvents, chloroform and carbon tetrachloride are used particularly preferably. Although 
tertiary amines such as triethylamine, diisopropylethylamine and proton sponges, as well as pyridine, dimethylaminopy- 
ridine and imidazole are used as bases, the use of both diisopropylethylamine and dimethylaminopyridine in an amount 

40 of 1-20 equivalents, and preferably 1-5 equivalents, normally provides satisfactory results. The reaction can be carried 
out within a range of -80 to 100°C, and preferable results are obtained from the vicinity of room temperature to 80°C in 
particular. 

Condensation with an isocyanic acid or isothiocyanic acid derivative can be performed by reacting 1-20 equiva- 
lents, and preferably 1-5 equivalents, of the corresponding isocyanate ester with a 6-hydroxy form. Although halocar- 

45 bons such as dichloromethane, chloroform, carbon tetrachloride and 1 ,2-dichloroethane, and ethers such as ether, 
THF, DME and dioxane are used as reaction solvent, chloroform is used particularly preferably. The reaction can be car- 
ried out within a range of -80 to 1 00°C, and preferable results are obtained at a temperature of from the vicinity of room 
temperature to 80°C in particular. 

Condensation with a sulfonic add derivative can be carried out by treatment of 1-20 equivalents, and preferably 1- 

so 5 equivalents, of a corresponding sulfonic chloride with a 6-hydroxy form in the presence of a base. Examples of a base 
used include tertiary amines such as triethylamine, diisopropylethylamine and proton sponges, as well as pyridine, 
dimethylaminopyridine and imidazole. Although halocarbons such as dichloromethane, chloroform, carbon tetrachlo- 
ride and 1,2-dichloroethane, ethers such as THF, DME and dioxane, and pyridine are used as reaction solvent, pyridine 
is used particularly preferably, both as base and solvent. The reaction can be carried out within a range of -80 to 100°C, 

55 and preferable results are obtained at a temperature of the vicinity of room temperature to 80°C in particular. 
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In the case of compounds wherein R 3 is a hydroxy group in particular, since phenolic hydroxyl group also reacts 
simultaneously, in the case of carboxylic acid derivative, formic acid derivative, and isocyanic acid or isothiocyanic acid 
derivative, after performing a condensation reaction in the same manner as shown in Chart 14 as step 1, the target 
compound can be obtained by performing alkaline treatment for step 2 as shown in Charts 1 5-1 7. Examples of solvents 

5 used as reaction solvent of step 2 include alcohols such as methanol and ethanol, and when solubility is not adequate, 
halocarbons such as dichloromethane, and chloroform can ben suitably added. Examples of a base used include inor- 
ganic bases such as potassium carbonate, sodium carbonate, sodium bicarbonate, sodium hydroxide and potassium 
hydroxide, with potassium carbonate normally being used preferably The reaction can be carried out within a range of 
-80 to 100°C. and preferable results are obtained at -20 to 50°C in particular. However, since solvolysis of functional 

io group at the 6 position may also proceed, in such cases, this problem is solved by either lowering the reaction temper- 
ature or shortening the reaction time. 
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Chart 17 



The use of a 3-siloxy-6-hydroxy form represented by the general formula (lid) (wherein R 1 , R 2 , R 6 , R 7 , R 8 and G 
30 are the same as previously defined), in which phenolic hydroxyl groups are protected in advance with silylether group 
and so forth, for condensation with a sulfonic acid derivative yields preferable results. Naturally, this method can be car- 
ried out for condensation with a caiboxylic acid derivative, a formic acid derivative, an isocyanic acid or an isothiocyanic 
acid derivative. After performing condensation in the same manner as shown in Chart 14 as step 1, silyl group is 
removed in step 2. Although quaternary ammonium salts such as tetrabutylammonium fluoride, tetrabutylammonium 
35 chloride and pyridinium hydrof luoride, or acids such as acetic acid, hydrochloric acid, sulfuric acid and hydrofluoric acid, 
may be used for removal of silyl groups, normally 1-20 equivalents, and preferably 1 -5 equivalents, of tetrabutylammo- 
nium fluoride are used. Examples of solvents used include ethers such as THF, DME and dioxane, acetonitrile and halo- 
carbons such as dichloromethane and chloroform, though THF is used particularly preferably. Although the reaction can 
be carried out at -20-100°C, satisfactory results are normally obtained at room temperature. 

40 
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Chart 18 

30 

The free base obtained in the above steps can be converted into the salts with pharmacologically acceptable acids 
specifically by the methods shown below. Namely, a resulting free base is dissolved or suspended in a solvent followed 
by addition of acid and filtering of the precipitated solid or crystal, or in the case of not precipitating, a solvent of lower 
polarity is added, or the solvent is substituted with a solvent of lower polarity and filtering after precipitation. Alterna- 

35 tively, concentration and drying are performed after forming a salt. However, in the case organic solvent remains in 
these methods, drying under reduced pressure may be performed after freeze-drying in an aqueous solution. Examples 
of solvents used to dissolve or suspend the above free base include water, alcohols such as methanol, ethanol and iso- 
propyl alcohol, halocarbons such as dichlorom ethane and chloroform, ethers such as ether, THF, DME and dioxane, 
esters such as ethyl acetate and methyl acetate, or their mixed solvents, while preferable examples include methanol, 

40 ethanol, isopropyl alcohol, ethyl acetate, chloroform, chloroform-methanol. water-methanol, and water-ethanol. Prefer- 
able examples of solvents used for precipitating solid include ether and ethyl acetate. Although it is desirable that an 
equivalent amount of acid be added, when it is possible to remove excess acid after washing the resulting salt, 1-10 
equivalents may be used. In addition, acid may be added as is or suitably dissolved in the above-mentioned solvents 
and then added. For example, hydrochloric acid can be added in the form of concentrated hydrochloric acid, 1 N aque- 

45 ous solution, a saturated methanol solution or a saturated ethyl acetate solution, while tartaric acid can be added in the 
form of a solid, an aqueous solution or a methanol solution. At the time of salt formation, since the temperature of the 
system may rise due to the heat of neutralization, there are cases in which favorable results are obtained if a water bath 
or ice bath is used. 

As a result of in vitro and in vivo pharmacological testing, the compounds of the present invention represented by 
so the general formula (I) are known to have strong analgesic and diuretic activity as an opioid K-agonist, and it became 
clear that it can be expected to be used as a useful analgesic and diuretic. In addition, based on the properties of k- 
agonists, it is also possible to use this compound as a hypotensive and sedative. Moreover, it was also found that the 
compounds of the present invention also include agonists highly selective for 6-receptors, thus suggesting the possibil- 
ity of their use as an immunoenhancer, anti-HIV agent and so forth. 
55 At the time of clinical use of the analgesic or diuretic of the present invention, it may be used as in the form of a free 
base or its salt, or suitably mixed with vehicles such as stabilizer, buffer, diluent, isotonic agents and preservatives. 
Examples of administration forms include injection preparations; oral preparations such as capsules, powders, granules 
and syrup, transintestinal administration in the form of suppositories; or topical administration in the form of ointments, 
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creams and plasters. It is desirable that the analgesic of the present invention contain 1 -90% by weight, and preferably 
30-70% by weight of the above-mentioned active ingredient. Although the amount used is suitably selected according 
to symptoms, age, body weight and administration method, the adult dose as the amount of active ingredient in the case 
of an injection preparation is 0.0001 mg - 1 g per day, and 0.005 mg - 10 g per day in the case of an oral preparation. 
5 In both cases, administration may be performed in a single dose or divided among several administrations. 

Examples 

Although the following provides an explanation of the present invention in the form of the specific examples 
10 described below, the present invention is not limited to these examples. 

[Reference Example 1] 

N-Acetylbenzylamine 

75 1 0 g of benzylamine was dissolved in 200 ml of methylene chloride followed by the addition of 26 ml of triethylamine 
and dropwise addition of 7.3 ml of acetyl chloride at 0°C. After stirring for 1 hour at room temperature, 2 ml of methanol 
was added to the reaction system at 0°C followed by 120 ml of water and separation of the phases. The aqueous layer 
was extracted with 100 ml of chloroform, and the resulting organic layer was concentrated after drying with anhydrous 
sodium sulfate to obtain 8.55 g of the target compound (yield: 61%). 

20 

NMR (90 MHz. CDCI 3 ) 

6 1.9 (3H, s). 4.3 (2H, d, J=4.8 Hz), 6.8 (1H, br s), 7.3 (5H, s). 
25 IR (liquid film method) 

v 3296, 1649, 1543, 1499, 1377, 1359, 1284, 1077, 1033 cnV 1 
[Reference Example 2] 

30 

N-Benzylethylamine 

2.96 g of the N-acetylbenzylamine obtained in reference example 1 was dissolved in 45 ml of anhydrous tetrahy- 
drofuran followed by the addition of 1 .73 g of lithium aluminum hydride at 0°C. After stirring for 2 hours at room temper- 
35 ature, the reaction mixture was refluxed while heating for 2 hours. After cooling the reaction mixture to 0°C, 22.8 g of 
sodium fluoride was added followed by dropwise addition of 91 ml of 10% aqueous tetrahydrofuran and stirred for 1 
hour at room temperature. The precipitate was removed using Celite and the filtrate was concentrated to obtain 2.5 g 
of the target compound in liquid form (yield: 93%). 

40 NMR (90 MHz, CDCI 3 ) 

8 1.10 (3H, t. J=7.3 Hz). 1.4 (1H, brs), 2.65 (2H, q. J=7.3 Hz), 3.75 (2H. s). 7.15-7.4 (5H m). 

[Reference Example 3] 

45 

3-tert-butyldimethyisilyloxy-1 7-cyclopropylmethyl-4,5a-epoxy-1 4p-hydroxy-6-oxomorphinan £ 



50 
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10 

Z 



15 

3.49 g of naltrexone hydrochloride was suspended in 10.5 ml of N,N-dimethyfformamide. After adding 3.46 g of imi- 
dazole, 3.48 g of tert-butyidimethylchlorosilane was added followed by stirring for 35 minutes at room temperature. 30 
ml of water and 50 ml of diethyl ether were added to the reaction system followed by separation. The aqueous layer was 
extracted twice with 30 ml of diethyl ether. The combined extracts were dried over anhydrous sodium sulfate and con- 
20 centrated. The resulting residue was recrystallized from ethanol to obtain 3.2 g of the target compound (yield: 76%). 

NMR (90 MHz, CDCI 3 ) 

8 0.0-1.2 (5H, m) 0.2 (3H, s), 0.3 (3H, s), 1.0 (9H, s), 1.3-2.0 (3H, m), 2.0-3.2 (8H, m), 2.4 (2H, d, J=4.4 Hz), 
25 4.60 (1 H, s), 6.5 (1 H, d, J=6.4 Hz), 6.6 (1 H, d, J==6.4 Hz). 

[Reference Example 4] 



3-Dehydroxynaltrexone 2 

30 




Naltrexone (5 g) was dissolved in dichloromethane (50 mi) followed by the addition of 2,6-lutidine (2.56 ml) and 
45 anhydrous trifluoromethanesulfonic acid (2.96 ml) at 0°C. After reacting for 15 minutes at the same temperature, dis- 
tilled water (40 ml) and saturated aqueous sodium bicarbonate (20 ml) were added followed by extraction with chloro- 
form (20 + 30 ml). After washing with saturated brine, the extracts was dried with anhydrous sodium sulfate and the 
solvent was distilled off. Ether (20 ml) was added and the precipitating solid was filtered out using Celite followed by ini- 
tial purification with silica gel column chromatography (Merk 7734, 300 g; chloroform -> 1% methanol/chloroform). 
so The initially purified product was dissolved in anhydrous DMF (25 ml) and reacted with triethylamine (5.9 ml), pal- 
ladium acetate (0.06 g), DPPF (0.16 g) and formic acid (1.1 ml) for 15 minutes at 60°C. After distilling off the solvent, 
saturated aqueous sodium bicarbonate (20 ml) and distilled water (10 ml) were added followed by extraction with chlo- 
roform (30 ml x 2). After washing with saturated brine and drying with anhydrous sodium sulfate, the solvent was dis- 
tilled off and the resulting black oily substance was purified with silica gel column chromatography (Merk 7734, 300 g; 
55 chloroform) to obtain the target compound (3.32 g, yield: 62%). 

NMR (400 MHz, CDCI3) 
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6 0.26 (2H, m), 0.57 (2H, m) f 0.88 (1H, m), 1.54 (1H, dd, J=12.7, 2.0 Hz), 1.63 (1H, dt. J=14.7, 3.9 Hz), 1.89 
(1H, m), 2.13 (1H, dt, J=12.7, 3.9 Hz), 2.31 (1H, dt, J=14.7, 2.9 Hz), 2.42 (3H, m), 2.63 (1H, dd, J=18.6, 5.7 
Hz), 2.70 (1H, dd, J-12.7, 4.9 Hz), 3.04 (1H, dt, J-14.7, 4.9 Hz), 3.11 (1H, d, J=19.5 Hz), 3.21 (1H, d, J=5.9 
Hz), 4.65 (1H, s), 5.0-5.5 (1H, br), 6.69 (1H, d, J=6.8 Hz), 6.75 (1H, d. J=6.8 Hz), 7.07 (1H, t, J=6.8 Hz) 

5 

IR (neat) 

v 3406, 1729, 1630, 1607, 1458, 1052, 938, 781 cm' 1 

10 Mass (El) 

m/z325 (M+) 

[Example 1] 

is 1 7-Cyclopropylmethyi-4,5a-epoxy-3, 1 4p-dinydroxy-6a-methyiaminomorphjnan 4 



20 



25 




30 Naltrexone (1 .0 g) and methylamine hydrochloride (0.99 g, 5 equivalents) were dissolved in methanol (15 ml) fol- 
lowed by stirring for 20 minutes at room temperature. This reaction solution was added to platinum oxide (0.05 g, 5 w%) 
in methanol (10 ml) activated in advance in a hydrogen atmosphere followed by hydrogenation for 4 hours at room tem- 
perature and atmospheric pressure. The catalyst was removed by Celite filtration and the solvent was distilled off. After 
adding saturated aqueous sodium bicarbonate (20 ml) and extracting with chloroform (20 ml x 2), the extract was 

35 washed with saturated brine and dried with anhydrous sodium sulfate, and the solvent was distilled off. The resulting 
dark reddish-violet oily substance was dissolved in chloroform (2 ml) followed by addition of ethyl acetate (4 ml) to 
obtain the target compound (0.83 g, yield: 79%) by crystallization. A portion of this compound was removed and various 
spectra were measured in the form of a hydrochloride. 

40 mp 270°C (decomposition) 
NMR (500 MHz, DMSOd 6 ) 

8 0.40 (IK m), 0.48 (1H, m), 0.61 (1H, m). 0.69 (1H, m), 0.95 (1H. m), 1.08 (1H, m), 1.47 (1H, m), 1.70 (1H, 
d. J=13.2 Hz), 1.81 (1H, m), 1.92 (1H, m), 2.49 (1H, m), 2.68 (3H, s), 2.72 (1H, m), 3.00 (1H, m), 3.08 (2H, 
45 m), 3.26 (2H, m), 3.57 (1H, m), 4.01 (3H, m), 4.97 (1H, brs), 6.50 (1H, s). 6.65 (1H, d, J=8.3 Hz), 6.78 (1H, 

d, J=8.3 Hz), 9.20 (2H, m) 

1 R (KBr) 

50 V 3200, 1510, 1464, 1238, 1116, 982,859cm" 1 . 
Mass (El) 

m/z 356 (M+) (measured in the free form) 
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Elementary Analysis: As C21 H28N2O3 • 2HCI • 0.2H 2 O 



5 



Calculated values: C 58.25; H7.08; N6.47; C1 16.38 
Measured values: C 58.35; H 7.20; N 6.44; C1 16.14 



10 [Example 2] 



17-Cyclopropylmethyl-4,5a-epoxy-3,14p-dih^^ 5 was obtained by following the 

procedure of example 1 but using isobutylamine instead of methylamine. 



NMR (500 MHz, CDCI 3 ) 

6 0.22 (2H, m), 0.53 (2H, m), 0.84 (1H, m), 0.92 (1H, m), 0.94 (3H, d, J=6.7 Hz), 0.95 (3H, d, J=6.1 Hz), 1.40 
(1H, dd. J=14.7, 10.4 Hz), 1.57 (1H, m), 1.68 (2H, m), 1.83 (1H, m), 2.30 (4H, m), 2.55 (2H, m), 2.63 (2H, m), 
35 3.00 (1H, d, J-18.3 Hz), 3.06 (1H, d, J=6.7 Hz), 3.18 (1H, dt, J=13.4, 3.7 Hz), 4.3-5.2 (3H, br), 4.66 (1H, d 

J=3.7 Hz), 6.46 (1H, d, J=7.9 Hz), 6.64 (1H, d, J=7.9 Hz) 

IR (neat) 

40 v 3350, 1609, 1460, 1249, 1118, 913 cm' 1 

Mass (El) 

m/z 398 (M+) 

45 [Example 3] 

17-Cyclopropylmethyl-14p-hydroxy-4,5a-erx>xy-6a-methylaminomorphinan £ (yield: 75%) was obtained by follow- 
ing the procedure of example 1 but using 3-dehydroxynaltrexone 3 instead of naltrexone hydrochloride. 



15 



20 




30 
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5 



10 




15 

NMR (500 MHz, CDCI 3 ) 

8 0. 1 3 (2H, m), 0.54 (2H, m), 075 (1 H, m), 0.86 (1 H, m), 1 .40 (1 H f dd, J=1 4.7, 5.5 Hz), 1 .57 (1 H, m), 1 .63 (1 H, 
m), 1.72 (2H, m), 2.25 (2H, m), 2.36 (2H, m), 2.52 (3H, s), 2.65 (2H, m), 3.08 (3H, m), 4.70 (1H r dd, J=3.7, 
20 1.8 Hz), 4.9-5.1 (1H, br), 6.56 (1H, d, J=7.9 Hz), 6.61 (1H, d, J=7.3 Hz), 7.04 (1H, t J=7.9 Hz) 

!R (neat) 

v 3372, 1 605, 1 560, 1 543, 1 458, 1 1 04, 864 cm' 1 

25 

Mass (El) 

m/z 340 (M+) 

[Example 3] 

30 

3-tert-butyldime*hylsilyloxy-1 7-cyclopropylmethyl-4,5a-epoxy-1 4p-hydroxy-6a-methylaminomorphinan 7 (yield: 
50%) was obtained by following the procedure of example 1 but using 3-tert-butyldimethylsilyloxy-1 7-cyclopropylmethyl- 
4,5a-epoxy-14p-hydroxy-6-oxomorphinan 2 instead of Naltrexone hydrochloride. 



40 




so NMR (90 MHz, CDCI 3 ) 

6 0.0-1.2 (5H, m), 0.19 (3H, s), 0.2 (3H, s), 1.0 (9K s). 1.3-1.9 (4H, m), 2.2-2.8 (7H, m), 2.56 (3H, s), 3.0 (1H 
d, J=7.6 Hz), 3.0-3.3 (2H, m), 4.75 (1H, d, J=3.6 Hz), 6.5 (1H, d, J=7.2 Hz), 6.63 (1H, d. J=7.2 Hz) 

55 [Example 4] 

6p-(N-Benzyl)metrrylamino-17-cydoproptf 
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OH 




10.1 g of Naltrexone hydrochloride was separated with 150 ml of a 4:1 solution of chloroform and methanol and 150 
ml of saturated aqueous sodium bicarbonate. The aqueous layer was extracted twice with 100 ml of a 4:1 solution of 
chloroform and methanol. The resulting organic layer was dried with anhydrous sodium sulfate followed by the addition 
of 3.26 g of benzoic acid and concentration after completely dissolving. After adequately drying the residue with a vac- 
uum pump, the residue was suspended in 400 ml of benzene. After adding 5.2 ml of benzylmethylamine, 4.9 g of ben- 
zoic acid and 0.23 g of p-toluenesulfonic acid, the resulting mixture was stirred for 18 hours in a 1 10°C oil bath while 
boiling off the water. After distilling off 330 ml of benzene at atmospheric pressure, 330 ml of ethanol and 4 g of molec- 
ular sieves 4A were added to the reaction mixture followed by cooling to 0°C. Next, 2.52 g of sodium cyanoborohydride 
was added followed by stirring for 2 hours at room temperature. After adding 200 ml of methanol to the reaction system, 
the molecular sieves was filtered out and the filtrate was concentrated. 200 ml of chloroform and 150 ml of saturated 
aqueous sodium bicarbonate were added to the resulting residue and the resulting precipitate was filtered followed by 
separation. The aqueous layer was extracted twice with 100 ml of chloroform, and the organic layer was concentrated 
after drying with anhydrous sodium sulfate. The resulting crude product was purified with silica gel column chromatog- 
raphy (480 g ammonia saturated ammonium chloroform/chloroform = 2/1) to obtain 10.87 g of the oily target compound 
(yield: 91%). This was then recrystallized from methanol. 

mp 71-80°C (decomposition) 
NMR (400 MHz, CDCI 3 ) 

8 0.09-O.13 (2H, m), 0.49-0.55 (2H, m), 0.79-0.88 (1H, m), 1.25-1.35 (1H, m), 1.43-1.49 (1H, m), _1.59-1.66 
(2H, m), 1.87-2.00 (1H, m), 2.11 (1H, dt, J=3.4, 1 1 .7 Hz), 2.19-2.27 (1H, m), 2.34 (3H, s), 2.35 (2H, d, J=6.8 
Hz), 2.50-2.59 (1H, m), 2.56 (1H, dd. J=5.4, 18.1 Hz), 2.62 (1H, dd, J*4.4, 11.7 Hz), 2.99 (1H, d, J=18.1 Hz), 
3.04 (1 H, d, J=5.4 Hz), 3.53 (1 H, d, J=13.2 Hz), 3.82 (1 H, d, J=13.7 Hz), 4.68 (1 H, d, J=8.3 Hz), 6.51 (1 H, d, 
J=8.3 Hz), 6.65 (1 H, d, J=8.3 Hz), 7.20-7.35 (5H, m). 

IR (KBr) 

v 3428, 3220, 1638. 1615.1502, 1458. 1375, 1330. 1238, 1147, 1116, 1033, 990. 917. 857, 735cm' 1 

Mass (El) 

m/z446(M+), 355, 286,160. 



Elementary Analysis: As 02^34^03 • 0.5H 2 O 


Calculated values: 
Measured values: 


C. 73.82; 
C, 73.94; 


H, 7.74; 
H, 7.79; 


N,6.15. 
N, 6.08. 



[Example 5] 

l7-Cyclopropylmethyl-4,5a-epoxy^p-(N-benzyl)^ 9 (yielc.1: 46%) was 

obtained by following the procedure of example 4 but using benzylethylamine instead of benzylmethylamine. 
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OH 




1 



NMR (400 MHz, CDCI 3 ) 

6 0.05-0.18 (2H, m), 0.46-0.58 (2H, m), 0.77-0.89 (1H, m), 1.03 (3H, t, J=7.1 Hz), 1.22-1 .33 (1H, m), 1 .41-1 .48 
(1H, m), 1.55-1.65 (2H, m), 1.86-1.99 (1H, m), 2.11 (1H, dt, J=3.9, 12.2 Hz), 2.20 (1H, dt, J=4.9, 12.2 Hz), 
2.33 (1H, dd, J=6.8, 12.7 Hz), 2.36 (1H, dd, J=6.8, 12.7 Hz), 2.50-2.75 (5H, m), 2.98 (1 H, d, J=18.6 Hz), 3.03 
(1H, d, J=5.9 Hz), 3.56 (1H, d, J=14.4 Hz), 3.87 (1H, d, J=14.4 Hz), 4.59 (1H, d, J=7.8 Hz), 4.85 (2H, brs), 
6.50 (1H, d, J=7.8 Hz), 6.63 (1H, d, J=7.8 Hz), 7.18-7.32 (3H, m), 7.40 (2H, d, J=6.8 Hz). 

Mass (El) 

m/z 460 M+ 

[Example 6] 

1 7-Cyclopropylmethyl-4,5<x-epoxy-3,1 4p-dihydroxy-6p-methylaminomorphinan 1Q 



OH 




12.65 g of 6p-(N-benzyl)methylamino-17-cycto^ 8 • 2 hydro- 

chloride (converted to a hydrochloride by established methods) was dissolved in 250 ml of methanol followed by the 
addition of 2.53 g of 5% palladium-carbon and stirring for 4 hours in a hydrogen atmosphere. After removing the catalyst 
using Celite, the filtrate was concentrated. 100 ml of a 4:1 solution of chloroform and ethanol and 100 ml of saturated 
aqueous sodium bicarbonate were added to the resulting residue to separate, and the aqueous layer was then 
extracted twice with 100 ml of a 4:1 solution of chloroform and ethanol. After drying the organic layer with anhydrous 
sodium sulfate, the dried organic layer was concentrated to obtain 8.00 g of crude product. This was then recrystallized 
from methanol to obtain 5.84 g of the target compound (yield: 67%). 

NMR (400 MHz, CDCI 3 ) 

8 0.10-0.14 (2H, m), 0.50-0.55 (2H, m), 0.79-0.86 (1H, m), 1.38 (1H, dt, J=2.9 Hz, 12.8 Hz), 1.41-1.48 (1H, m), 
1.58-1.72 (2H, m), 1.78-1.91 (1H, m), 2.08-2.25 (2H, m), 2.36 (1H, d, J=6.6 Hz), 2.45 (3H. s), 2.49-2.65 (3H, 
m), 3.00 (1H, d, J=18.3 Hz), 3.05 (1H, d, J=5.9 Hz), 4.48 (1H,d, J=7.7 Hz), 6.54 (1H, d, J=8.1 Hz), 6.66 (1H, 
d,J=8.1Hz). 
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IR(KBr) 

v 3380, 2926, 1638. 1607, 1462, 1255, 1 180, 795 cm 1 . 

5 Mass (El) 

m/e 356 M+ 



10 


Elementary Analysis: C2iH 2 80 3 N 2 




Calculated values: 


C, 70.76; 


H, 7.92; 


N, 7.86. 




Measured values: 


C. 70.51; 


H, 7.94; 


N, 7.84. 



15 

[Example 7] 



17-Cyclopropylmethyl-4,5a^poxy^ 11 (yield: 95%) was obtained by fol- 

lowing the procedure of example 6 but using 6p-(N-benzyl)ethylamino-17-cyclopropylm^ 
20 droxymorphinan 9 * 2 hydrochloride for the starting material instead of 60-(N-benzyl)me%lamino-17- 
cydopropylmethyl-4,5a-epoxy-3, 1 4p-dihydroxymorphinan 8 • 2 hydrochloride. 



OH 



25 




NMR (500 MHz, CDCI 3 +D20) 

6 0.08-0.17 (2H, m), 0.49-0.56 (2H, m), 0.78-0.87(1H, m), 1.16 (3H. t, J=7.1 Hz), 1.37 (1H, dt. J=2.9, 13.2 Hz), 
40 1.40-1.45 (1H, m). 1.57-1.61 (1H, m), 1.66-1.71 (1H, m), 1.83 (1H, dq, J=2.9. 13.2 Hz), 2.13 (1H, dt, J=12.1, 

3.3 Hz), 2.20 (1H, dt. J=12.1. 4.8 Hz), 2.34 (1H, dd. J=12.8, 6.6 Hz), 2.37 (1 H. dd. J=12.8, 6.6 Hz), 2.52-2.69 
(4H. m), 2.80 (1H, dq, J=11.4, 7.0 Hz), 3.00 (1H. d, J=18.3 Hz). 3.05 (1H, d. J=5.9 Hz), 4.46 (1H, d, J=7.7 
Hz), 6.54 (1H. d. J=8.1 Hz), 6.67 (1H, d, J=8.1 Hz). 

45 Mass (El) 

m/e 370 M+ 

[Reference Example 6] 

so 17-Allyl-3,14p-dihydroxy-4,5a-epoxy-6a-methylaminomorphinanl2 
1 7-Allyl-3. 1 4p-dihydroxy-4,5a-epoxy-6p-methylaminomorphinan 13 
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5 





10 



12 



15 



Naloxone hydrochloride (3.0 g), methylamine hydrochloride (5.57 g) and sodium cyanoborohydride (0.33 g) were 
suspended in anhydrous methanol (40 ml) and stirred for 17 hours at room temperature. After addition of concentrated 
hydrochloric acid (1 .0 ml) and removal of solvent by distillation, distilled water (50 ml) was added followed by washing 
with chloroform (20 ml). Saturated aqueous sodium bicarbonate (10 ml) was added to make the solution basic followed 
20 by extraction with chloroform (30 ml x 3). After drying with anhydrous magnesium sulfate, the solvent was distilled off. 
The resulting crude product was purified with silica gel column chromatography (Merk 7734 100 g; ethyl acetate/meth- 
anol/aqueous ammonia = 90/10/1 ->80/20/2) to obtain the target compound in the form of a pure fraction (12 0 4 g 12%* 
12 0.8 g, 24%). 

25 Compound 12 

NMR (400 MHz, CDCI 3 ) 

6 0.87 (1H, m), 1.39 (1H, m), 1.66 (3H, m), 2,19 (1H, dt. J=12.2, 4.9 hz), 2.29 (1H, dt. J=12.7, 3.4 Hz), 2.55 
30 (3H, m), 2.59 (3H, s). 2.90 (1H, d, J=6.4 Hz), 3.09 (2H, m), 3.18 (1H, m), 4.76 (1H, d ( J=3.4 Hz), 4.7-4.9 (1H 

br), 5.17 (2H, m), 5.80 (1H, m), 6.50 (1H, d. J =7.8 Hz), 6.69 (1H, d, J=7.8 Hz) 

IR(neat) 

35 v 3400, 1618, 1450, 1386, 1 160, 1067, 750 cm" 1 . 

Mass (El) 

m/z 342 (M+) 

40 Compound 12 

NMR (500 MHz. CDCI 3 ) 

8 1.42 (2H, m), 1.61 (2H, m), 1.91 (1H, dq, J=12.8, 3.1 Hz), 2.16 (2H, m), 2.47 (3H, s), 2.56 (3H, m), 2 87 (1H 
45 d, J=5.5 Hz), 3.03 (1H, d, J=18.3 Hz), 3.1 1 (2H, d, J=6.7 Hz), 4.51 (1H, d, J=7.9 Hz), 4.7-5.2 (3H, br), 5.18 

(2H, m), 5.79 (1H, m), 6.55 (1H, d, J=7.9 Hz), 6.64 (1H, d, J=7.9 Hz) 

IR (neat) 

50 v 3400, 1560, 1543, 1458, 1255, 1036, 731 cm* 1 . 
Mass (El) 



55 [Reference Example 7] 

17-Cyclopropylmethyl-7,8-didehydro-4,^ <yie!cl: 
40%) 14, and 17-cyclopropylmethy!-4,5a-epoxy-U (yield: 23%) 



m/z 342 (M+) 
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15 were obtained by following the procedure of reference example 6 but using 17-cydopropylmethyi-7,8-didehydro- 
4,5a-epoxy-14p-hydroxy-3-methoxymorphinan-6-one instead of naloxone hydrochloride. 

Compound^ 




NMR (500 MHz, COCI3) 

8 0.13-0.18 (2H, m), 0.53-0.59 (2H, m), 0.88 (1H, m), 1.78 (1H, d. J=7.8 Hz), 2.38 (2H, d, J=7.8 Hz), 2.40 (1H, 
d, J=6.3 Hz), 2.44 (1H, dd. J=12.7, 6.3 Hz), 2.50 (1H, dd, J=18.6, 6.8 Hz), 2.58 (3H, s), 2.72 (1H, d, J=7.8 
Hz), 3.08 (1H, d. J=18.6 Hz), 3.35 (1H, d, J=6.8 Hz), 3.65 (1H, m), 3.84 (3H, s), 4.97 (1H, br), 4.99 (1H, dd, 
J=5.9. 1.5 Hz), 5.54 (1H, dd. J=9.8, 2.9 Hz), 5.88 (1H, dt, J=9.8, 1.5 Hz), 6.51 (1H, d. J=7.8 Hz), 6.63 (1H, d, 
J=7.8Hz). 

IR (neat) 

v 3342, 2938, 1508, 1456. 1284, 1205. 1 123, 1054, 1017, 748 cm" 1 

Mass (El) 

m/z368 (M+) 

Compound 15 




mp 121.5-123.5°C (ethylacetate-ether) 
NMR (400 MHz, CDCI 3 ) 

8 0.09-0.16 (2H, m), 0.50-0.56 (2H, m), 0.84 (1H, m), 1.36 (1H, td, J=12.7, 3.9 Hz), 1.44 (1H, dd, J=12.7, 2.4 
Hz), 1.61 (1H, dt, J=13.2, 3.4 Hz), 1.66-1.83 (2H, m), 2.10 (1H, td, J=12.2, 3.9 Hz), 2.23 (1H, td. J=12.2, 4.9 
Hz), 2.36 (2H, dd, J=6.4, 1.5 Hz), 2.43 (1H, m), 2.48 (3H, S), 2.57-2.66 (2H, m), 3.03 (1H, d. J=18.6 Hz), 3.08 
(1H, d, J=5.9 Hz), 3.87 (3H. s), 4.45 (1H, d, J=6.8 Hz), 6.61 (1H, d, J=8.3 Hz), 6.72 (1H, d, J=8.3 Hz). 
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IR(KBr) 

v 3390, 3344, 2944, 2802, 1632, 1611, 1504, 1446, 1282, 1263, 1044, 980, 901 cm* 1 

5 Mass (El) 

m/z 370 (M+). 

[Reference Example 8] 

10 3 -tert45utyldime%lsilyloxy-17^ 
anesulfonamido)morphinan 1J> 



15 



20 




25 

203.9 mg of 3-tert-butyldimethylsilyloxy-1 7^ydopropylmethyM,5a-epoxy-^ 
1 obtained in reference example 5 was dissolved in 3 ml of pyridine followed by the addition of 1 24 mg of 3,4-dichoroph- 
enylmethanesufdnylchloride and stirring for 30 minutes at room temperature. After concentrating the reaction system, 
30 3 ml of saturated aqueous sodium bicarbonate and 3 ml of chloroform were added to separate layers, after which the 
aqueous layer was extracted twice with 3 ml of chloroform. After drying with anhydrous sodium sulfate, the organic layer 
was concentrated to obtain the oily crude product. This was then purified with silica gel column chromatography (30 g 
benzene/ethyl acetate = 5/1) to obtain 235.4 mg of the target compound (yield: 78%). 

35 NMR(500MHz, CDCI 3 ) 

6 0.09-0.16 (2H, m), 0.15 (3H, s), 0.21 (3H, s), 0.51-0.57 (2H, m), 0.80-0.89 (1H, m), 0.97 (9H, s), 1.21-1.30 
(2H, m), 1.42-1.49 (2H, m), 1.71 (1H, dt, J=14.7, 9.5 Hz), 2.15 (1H, dt, J=12.5, 5.1 Hz), 2.22 (1H,dt, J=12.5, 
3.7 Hz), 2.30 (1H, dd, J=12.8. 6.6 Hz). 2.35 (1H, dd, J=12.8, 6.6 Hz), 2.56 (1H, dd, J=18.7, 7.0 Hz), 2.60-2.65 
40 OK m), 2.89 (3H, s), 3.01 (1H, d, J=18.7 Hz), 3.05 (1H, d, J=7.0 Hz), 4.16 (1H, d, J=13.9 Hz), 4.19 (1H, d, 

J=13.9 Hz), 4.22-4.28 (1Hm). 4.41 (1H, d, J=3.3 Hz), 4.90 (1H, brs). 6.48 (1H, d. J=8.1 Hz). 6.62 (1H, d. 
J=8.1 Hz), 7.31 (1H, dd. J-8.1. 2.2 Hz), 7.46 (1H, d. J=8.1 Hz), 7.53 (1H, d. J=2.2 Hz). 

Mass (El) 
45 m/z 692 M+ 

[Reference Example 9] 

3-tert-butyldimethylsilyloxy-1 7-cyclopropylmethyl-4.5a-epoxy-1 4p-hydroxy-6a-(N-methylphenylmethanesulfona- 
so mido)morphinan 17 (yield: 50%) was obtained by following the procedure of reference example 8 but using phenylmeth- 
anesulfonylchloride instead of 3,4<lichlorophenylmethanesurfonylchloride. 
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NMR (500 MHz, CDCI 3 ) 

so 6 0.08-0.13 (2H, m), 0.14 (3H, s), 0.20 (3H, s), 0.50-0.55 (2H, m), 0.79-0.87 (1H, m), 0.97 (9H t s), 1.10-1.22 
(2H, m), 1.37-1.43 (2H, m), 1.64 (1H, dt, J=15.0, 9.5 Hz), 2.12 (1H, dt. J=12.5, 5.1 Hz), 2.20 (1H, dt, J=12.5, 
3.3 Hz),2.29 (1H, dd, J=12.5, 6.6 Hz), 2.33 (1H, dd, J=12.5, 6.6 Hz), 2.54 (1H, dd, J=18.7, 7.0 Hz), 2.59-2.63 
(1H, m), 2.83 (3H, s), 2.99 (1H,d, J=18.7 Hz), 3.02 (1H,d, J=7.0 Hz), 4.19-4.24 (1H, m), 4.24 (1H, d, J=13.9 
Hz), 4.28 (1 H, d, J=13.9 Hz), 4.34 (1 H, d, J=2.9 Hz), 4.88 (1H, brs). 6.46 (1 H. d, J=8.1 Hz), 6.61 (1 H, d, J=8. 1 

25 Hz), 7.32-7.40 (3H, m), 7.42-7.47 (2H, m). 

Mass (El) 

m/z 624 M+ 

30 [Reference Example 10] 

5p-Methylnaltrexone-0-methyloxime(1 7-cyclopropylmethyl-3, 1 4p-dihydroxy-4, 5a-epoxy-5p-methyl-6-methoxyimi- 
nomorphinan) 18 




13 

45 



109.3 mg of 5p-methylnaltrexone (0.326 mmol) and 37.2 mg of methoxyamine hydrochloride (0.445 mmol) were 
dissolved In 1.6 ml of methanol followed by the addition of 0.17 ml of 10% aqueous sodium hydroxide to this solution 

so and refluxing while heating. After 8.5 hours part way through the refluxing period, a solution of 36.1 mg (0.432 mmol) 
of methoxyamine hydrochloride in 0.5 ml of methanol was added and refluxing was continued until a total of 23 hours 
had elapsed. After allowing the reaction solution to cool to room temperature by standing, 5 ml of water and 1 ml of sat- 
urated aqueous sodium bicarbonate were added followed by extraction with 2 x 5 ml of chloroform. The organic layers 
were combined and dried with anhydrous sodium sulfate followed by concentration to obtain 107.4 mg of the unpurrfied 

55 target compound. This unpurif ied compound was used in the following reaction without being purified. 

NMR (400 MHz, CDCI 3 ) 
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6 0.13 (2H,m), 0.53 (2H, m), 0.84 (1H,m), 1.37(1H,m), 1.43 (1 H, dd. J=1 4.1, 3.4 Hz), 1.62(1H, m), 1.71 (3H, 
s), 2.23-2.30 (3H, m), 2.30 (1H, br s, OH), 2.37 (2H, d, J=6.5 Hz), 2.55 (1H t dd, J=18.3, 6.1 Hz), 2.71 (1H 
m), 3.00 (1H t d, J=18.3 Hz), 3.04 (1H, d, J=6.1 Hz), 3.14 (1H, ddd, J=14.7, 3.2, 3.2 Hz), 3.80 (3H, e). 4.95 
(1H, br s, OH), 6.55 (1H, d, J=8.0 Hz), 6.70 (1H, d. J=8.0 Hz). 

5 

IR (KBr) 

v 3380. 1638, 1620, 1510, 1460, 1377, 1336, 1241, 1118, 1038, 953, 866, 752 cm" 1 . 

w Mass (El) 

m/z 384 (M+). 

[Reference Example 11] 
is 1 7-Cyclopropylmethyl-3.1 4p<iihydroxy-4,5a-epoxy-5p-methyl^-aminormrphinan 19 



OH 



20 




30 



35 



101.0 mg (approximately 0.26 mmol) of the unpurified 5p-methylnaltrexone-0-methyloxime 18 obtained in refer- 
ence example 10 was dissolved in 2.5 ml of anhydrous THF in the presence of argon gas followed by cooling to 0°C 
After adding 1 .31 ml of an anhydrous THF solution of 1.0 M borane • THF complex to this solution, the solution was 
refluxed for 18.5 hours while heating. After cooling the reaction solution to 0°C and slowly adding 10 ml of 2 N hydro- 
chloric acid, the solution was again refluxed for 40 minutes while heating. The reaction solution was cooled to 0°C fol- 
lowed by the addition of 4 ml of 5 N aqueous ammonia and 2 ml of saturated aqueous sodium bicarbonate, and 
extraction with 3 x 5 ml of chlorofornvmethanol (4:1). The organic layers were combined and dried with anhydrous 
sodium sulfate followed by concentration to obtain 89.6 mg of the unpurified target compound. This unpurified com- 
pound was then used in the following reaction without being purified. 

40 NMR (400 MHz, CDCI 3 ) 

5 0.12 (2H, m), 0.53 (2H, m), 0.83 (1H, m), 1.37-1.84 (5H, m), 1.63 (3H. s), 2.15-2.28 (2H m) 2 33 (2H d 
J=5.7 Hz), 2.60 (1H. dd, J=18.5. 6.3 Hz), 2.67 (1H, m), 2.99 (1H. d, J=18.5 Hz), 3.00 (3H, br s, OH NH2) 
3.02 (1H, d, J=6.3 Hz), 3.14 (1H, dd, J=8.8, 3.8 Hz), 4.90 (1H, br s, OH), 6.49 (1H, d, J=8.0 Hz) 6 63 (1H d 
45 J=8.0Hz). 

IR (KBr) 

v 3376, 3082, 161 1, 1502, 1460, 1379, 1332, 1245, 1 122, 1038. 944, 868, 803 cnV 1 . 



50 



55 



Mass (El) 

m/z 356 (M+). 

[Example 8] 

6p-(N-Benzyl)methylamino-1 7-cyclopropylmethyl-4,5a-epoxy-3. 1 4p-dihydroxymorphinan 8 
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OH 



5 




50.08 g (0.108 mol) of naltrexone benzoate was suspended in THF (350 ml) followed by the addition of 19.61 g 
15 (0.162 mol) of benzylmethylamine. A Soxhlet extractor containing molecular sieves 4A (50 g) was attached followed by 
refluxing for 23 hours while heating. After adding methanol (200 ml) to the reaction system, 10.2 g (0.162 mol) of 
sodium cyanoborohydride was dissolved in methanol (50 ml) and added to the reaction mixture followed by stirring for 
30 minutes. After stirring, the solvent was distilled off and ethylacetate (400 ml) and 1% aqueous sodium bicarbonate 
(400 ml) were added to the residue to separate layers. The aqueous layer was re-extracted with ethylacetate (80 ml). 
20 The resulting organic layer was washed with saturated brine (250 ml) and concentrated after drying. Methanol (240 ml) 
was added to the resulting residue to recrystallize and obtain 42.68 g of the target substance (yield: 88%). The data of 
this compound is the same as that shown in example 4. 

[Example 9] 

25 

An isomer mixture of 1 7-cyclopropylmethyl-4,5a-epoxy-3-hydroxy-6p-methylaminomorphinan 20 and 17-cyclopro- 
pylmethyl-4,5a-epoxy-3-hydroxy-6a-methylaminomorphinan 21 (20:21 = approximately 2:1, 44%) was obtained by fol- 
lowing the procedure of example 8 but using 14-dehydroxynaltrexone instead of naltrexone benzoate. 



35 



40 




Mixture of Compound 20 and Compound 21 

45 

NMR (400 MHz, CDCl 3 ) 

8 0.08-0.17 (2H, m), 0.49-0.55 (2H, m), 0.8-2.5 (12H), 2.42 (2.1H, s), 2.54 (0.9H, s), 2.7-2.9 (2H), 3.36 (0.7H, 
m), 3.41 (0.3H, m), 4.36 (0.7H, d, J=7.3 Hz), 4.78 (0.3H, d, J=2.9 Hz), 6.48-6.56 (1 H, m), 6.64-6.68 (1H, m) 

50 

IR (neat) 

v 2932, 1609. 1454, 1325, 1259, 911. 731 cm' 1 



55 Mass (El) 

m/z 340 (M+) 
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[Example 10] 

17-CyclopropylmethyK5a-ep^ . phthalate 

OH 




10 



NH 



xx: 



15 



20 



25 



30 



35 



12 



42.58 g (0.0953 mol) of 6|HN-benzyl)methylamino-17-<^ § 
and 17.42 g (0.105 mol) of phthalic acid were dissolved in 500 ml of methanol followed by the addition of 12.7 g of 10% 
palladium-carbon and stirring for 12 hours in a hydrogen atmosphere. After the atmospheric hydrogen was replaced to 
nitrogen, 300 ml of methanol was added followed by refluxing while heating. After dissolving the precipitated crystals, 
the catalyst was filtered out during heating using Celite. After distilling off 200 ml of filtrate by atmospheric pressure con- 
densation, the remaining filtrate was allowed to stand undisturbed to recrystallize and obtain 26.82 g of the target com- 
pound (yield: 54%). 

mp 151-164°C (decomposition) 
NMR (400 MHz, D20) 

5 0.40-0.50 (2H, m), 0.73 (1H, m), 0.82 (1H, m). 1.08 (1H, m), 1.56 (1H, m), 1.67 (1H, m), 1.85 (1H, m), 1.89- 
2.02 (2H, m) t 2.52 (1H, ddd, J=13.2, 13.2, 4.9 Hz), 2.75 (1H, ddd, J=12.9, 12.9, 4.2 Hz), 2.78 (3H, s), 2.93- 
3.04 (2H, m), 3.16-3.25 (2H, m), 3.32-3.43 (2H, m), 4.07 (1H, br d, J=5.9 Hz), 4.99 (1H, d, J=7.3 Hz), 6.85 
(1H, d, J=8.0 Hz), 6.90 (1H, d, J=8.0 Hz), 7.34-7.39 (2H, m), 7.43-7.48 (2H, m). 

IR (KBr) 

v 3388, 3032, 1605, 1557, 1510. 1460, 1367, 1330, 1243. 1168, 1120, 1035, 992, 936, 859. 770 cm* 1 . 

Mass (FAB) 

m/z 357 ((M+H)+). 



40 



45 





Elementary Analysis: As 


H28N2O3 • C 8 H 6 0 4 • 0.8H 2 O 


Calcd.: 


C, 64.86; 


H, 6.68; 


N, 5.22. 


Found.: 


C. 64.93; 


H, 6.61; 


N, 5.23. 



50 



(Example 11] 

1 7-Cyclopropylmethyl-4,5a-epoxy-3, 1 4p-dihydroxy-6a-(N-methyl-3,4-dichlorophenylacetoamido)morphinan • 
hydrochlorid 
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1 



8.9 g of 17-cyclopropylmethyl-4,5a-epoxy-3.14M^ 4 obtained in example 1 

was dissolved in 180 ml of chloroform. After adding 10.4 ml of triethylamine, 10.4 ml of 3.4-dichlorophenylacetyl chlo- 
ride (obtained by converting commercially available carboxylic acid into an acid chloride by established methods) was 
added dropwise at 0°C. After completion of dropwise addition, the reaction solution was stirred for 1 hour at room tem- 
perature followed by the addition of 150 ml of saturated aqueous sodium bicarbonate to the reaction system to sepa- 
rate. The aqueous layer was then extracted twice with 100 ml of chloroform. After drying with anhydrous sodium sulfate, 
the organic layer was concentrated. The resulting residue was dissolved in a mixed solvent of 140 ml of methanol and 
14 ml of chloroform followed by the addition of 1.7 g of potassium carbonate at room temperature and stirring for 30 
minutes. 100 ml of water and 350 ml of chloroform were then added to the reaction solution to separate layers, and the 
aqueous layer was extracted twice with 80 ml of chloroform. After drying with anhydrous sodium sulfate, the resulting 
organic layer was concentrated. The resulting residue was recrystallized from a 2:1 mixture of ethylacetate and meth- 
anol to obtain 8.15 g of the free base form. This was then dissolved in a mixed solvent of chloroform and methanol fol- 
lowed by concentration after adjusting to pH 3 by addition of methanol solution of hydrochloride. This solution was re- 
precipitated from chloroform, methanol and ether to obtain 8.44 g of the target compound (yield: 58%). 

mp 252-254°C 

NMR (400 MHz, DMSOd 6 ) 

8 0.43 (2H, m), 0.65 (2H, m), 1 .05 (1 H, m), 1 .16 (1 .5H, m), 1 .37 (1 H, m), 1 .58 (2H, m), 1 .92 (1 H, m), 2.43 (1 H, 
m), 2.68 (1H, m), 2.81 (0.5H, s). 2.96 (2.5H, s), 3.05 (2.5H, m), 3.30 (2H. m), 3.85 (3H, m), 4.48 (0.2H, m), 
4.62 (0.8H, d, J=3.9 Hz), 4.75 (0.2H, m), 4.96 (0.8H, m), 6.21 (0.8H, m), 6.46 (0.2H, m), 6.58 (1H, d, J=8.3 
Hz), 6.72 (1H, d, J=8.3 Hz), 7.25 (1H, m), 7.55 (2H, m), 8.80 (1H, brs), 9.32 (1H, brs) 

IR(KBr) 

v 3370. 1620, 1510, 1473, 1120, 1035, cm" 1 . 

Mass (FAB) 

m/z 543 (M+H)+ 



Elementary Analysis: As C2gH32N 2 0 4 Cl2 • HCI • 0.5H 2 0 



Calcd.: 


C, 59.14; 


H, 5.82; 


N, 4.75; 


CI, 18.06 


Found.: 


C. 59.34: 


H. 5.78; 


N, 4.78; 


CI. 17.78 



[Examples 12-40] 

1 7-CycIopropylmethyl-4,5a-epoxy-3, 14(J-dihydroxy-6a-(N-methyl-3-phenylpropionamido)morphinan • tartrate 22 
(yield: 84%), 17-cydopropylmethyl-3,14p^ihydroxy-4,5a-epoxy-6a-(N-methy^ . hydrochlo- 

ride 23 (yield: 70%), 1 7-cydopropylmethyl-3,14p^ihydroxy-4 ( 5a-epoxy-6a-(N-methylcinnarramido)m • hydro- 

chloride 24 (yield: 74%), 17-cyclopropylmethyl-3.14p-dihydroxy-4 ( 5a-Q)oxy-6a-(N- 
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methylacetamido)morphinan • hydrochloride 25 (yield: 93%), 1 7-cydopropylmethyl-3, 1 4p-dihydroxy-4,5a-epoxy-6a-(N- 
methyl-3-bromophenylacetemido)morphinan- hydrobromate 26 (yield: 85%). 17-cycl0fxopylmethyl-3 ( 14p^dihydroxy- 
4,5a-epoxy-6a-(N-methyl-3.4<lichIorobenzamido) morphinan • hydrochloride 22 (yield: 58%), 17-cyclopropylmethyl- 
3,14p-dihydroxy-4,5a-epoxy-6a-(N-methyM 28 (yield: 73%), 17- 

cyclopropylmethyl-4,5a-epoxy-3,14p-dity^ • hydrochloride 29 

(yield: 52%), 17-cydopropylmethyl-3,14p-dihydroxy-4^ morphina- 
n •hydrochloride 3Q (yield: 98%), 17-cyclopropylmethyl-3,14p-dihydrox^^ 

cetamido]morphinan* hydrochloride 21 (yield: 70%), 17-cycloprc^methyl-4,5a-epoxy-3,14p-dihydroxy-6a-[(S)-N- 
methyl-2-phenylpr(pionamido]morphinan^ tartrate 22 (yield: 85%), 17-cyclopropylmethyl-3.14p-dihydroxy-4,5a- 
epoxy-6a-(N-methylcydohexylcarboxyamido) morphinan • hydrochloride 22 (yield: 58%), 17-cyclopropylmethyl-3,14p- 
dihydroxy-4,5a-epoxy-6a-(N-methyl benzamidojmorphinan • hydrochloride 34 (yield: 52%), 17-cyclopropylmethyl- 
3,14p-dihydroxy-4,5a-epoxy-6a-(N-me^ (yield: 80%), 17-cyclo- 

propylmethyl-3,14p<lihydroxy-4,5a-epoxy^^ • hydrochloride 36 (yield: 

63%), 17-cyclopropylmmhyl-3.14p<Jihydro^ • hydro- 

chloride 2Z (yield: 57%), 17-cydopropylmethyl-3,14p^ihydroxy^ morphi- 
nan • hydrochloride 2fi (yield: 86%), 1 7-cyclopropylmethyl-3, 1 4p-dihydroxy-4,5a-epoxy-6a-(N-methyf hexan- 
amido)morphinan» tartrate 39 (yield: 68%), 17-cydopropylmethyl-3,14p<lihydroxy-4,5a-epoxy-6a-(N-methylheptana- 
mido)morphinan •tartrate 40 (yield: 81%), 17^ydopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-6a-[N-methyl-3-(3-pyri- 
dyl)propionamido]morphinan • tartrate 41 (yield: 65%), 17-cyclopropylmethyl-3,14p^iihydroxy-4,5a-epoxy-6a-(N- 
metfTylbenzyloxycarbamido)morphinan • tartrate 42 (yield: 61%), 17-cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy- 
6a-(N-methyl-4-nitrobenzyloxycarbamido)morphinan' hydrochloride 42 (yield: 68%), 17-cyclopropylmethyl-4,5a- 
epoxy-3. 1 4p-dihydroxy-6a-[N-methyf -(3-pyridyl)methyloxycarbamido]morphinan • tartrate 44 (yi eld: 3 1 %), 1 7-cydopro- 
py1methyl-4,5a-epoxy-3,14p-dihydro^ (yield: 50%), 17- 

cyclopropylme%l-3,14p-dihydroxy-4,5a^ 46 (yield: 62%), 

1 7-cyclopropylmethyi-4,5a-epoxy-3, 14pKiihydroxy-6a-(N-methyfbutyrox^ • tartrate 47 (yield: 

70%), 17-cyclopropylmethyl-4,5a-epoxy-3,14p<^ morphinan • tar- 

trate 43 (yield: 84%), 1 7-cyclopropylmethyl-4,5a-epoxy-3. 1 4p-dihydroxy-6a-(N-methyl-2-methoxyethoxycar- 
bamidojmorphinan • tartrate 49 (yield: 70%), and 17-c^clopropylmethyl-4,5a-epoxy-3,14p-dihydroxy-6a-(N-methyl- 
trans-3-cydohexylacrylamido)morphinan» hydrochloride 50 (yield: 72%) were obtained by following the procedure of 
example 11, but using 3-phenylpropionyl chloride, phenylacetyl chloride, trans-cinnamoyl chloride, acetyl chloride, 3- 
bromophenylacetyl chloride, 3,4-dichlorobenzoyl chloride, 4-bromophenylacetyl chloride, R-(-)-2-phenylpropionyl chlo- 
ride, R-(-)-methoxyphenylacetyl chloride, S-(+)-methoxyphenylacetyl chloride, S-(+)-2-phenylpropionyl chloride, 
cycbhexanecarbonyi chloride, benzoyl chloride, 4-phenylbutanoyl chloride, 6-phenylhexanoyl chloride, 3-fluoropheny- 
lacetyl chloride, phenoxyacetyl chloride, hexanoyl chloride, heptanoyl chloride, 3-(3-pyridyl)propionyl chloride, benzyl 
chloroformate, 4-nitrobenzyl chloroformate, 3-pyridylmethyl chloroformate, thiophenoxyacetyl chloride, heptanoyl chlo- 
ride, butyl chloroformate, 3-cyclopentylpropionyl chloride, 2-methoxyethyl chloroformate and trans-3-cydohexylacryloyl 
chloride instead of 3,4-dichlorophenylacetyl chloride. 



mp >203°C (decomposition) 
NMR (500 MHz, DMSO<J 6 ) 

6 0.13-0.27 (2H, m), 0.47-0.59 (2H, m), 0.80-0.95 (1H, m), 1.06-1.57 (5H, m), 1.68-1.79 (1H, m), 1.95-2.33 



Compound 22 



OH 




22 



71 



EP0 846 694 A1 



(2H, m). 2.57-2.89 (6H, m), 2.88 (2.1H, s), 3.17 (0.9H, s), 3.00-3.53 (3H, m), 3.45 (3H, brs), 4.09 (1H, s), 
4.29-4.36 (0.3H, m), 4.54 (0.7H, d, J=3.7 Hz). 4.54-4.59 (0.3H, m), 4.92 (0.7H, m), 6.51 (0.7H, d, J=8.0 Hz), 
6.49-6.52 (0.3H, m), 6.62 (1H, d, J=8.0 Hz), 7.05-7.31 (5H, m), 9.10 (1H, brs). 

5 IR (KBr) 

v 3420, 1605, 1460, 1174, 1120. 1073, 1036 cm 1 . 

Mass (El) 
10 m/z=488 M+. 





Elementary Analysis: As 


C30H36N2O4 • 0.5C 4 H 6 O 6 .0.2H 2 O 


Calcd.: 


C, 67.75; 


H, 7.00; 


N, 4.94. 


Found.: 


C, 67.79; 


H 7.09; 


N f 5.04. 



Compound 22 



25 



30 




22 



mp 253.0-257.0°C (decomposition, ether) 
NMR (400 MHz, DMSO-d 6 ) 

40 

8 0.40 (1H, m). 0.47 (1H, m), 0.60 (1H. m), 0.69 (1H, m). 1.05 (1H, m). 1.09 (1H, m), 1.34 (1H, m). 1.47 (1H, 
m), 1.56 (1H, dd. J=14.7. 9.3 Hz), 1.61 (1H, d, J=13.7 Hz). 1.91 (1H. m), 2.36-2.52 (2H, m), 2.69 (1H, m), 
2.80 (0.8H, s), 2.93 (1H. m). 2.95 (2.2H, s). 3.15 (1H, d. J=12.2 Hz). 3.09 (1H. dd, J=19.8, 7.1 Hz). 3.76 (2H. 
s), 3.89 (1H, br s), 4.27 (0.27H, s), 4.51 (0.27H, m), 4.63 (0.73H, d, J=3.4 Hz), 5.00 (0.73H, dt, J=13.7, 3.4 
45 Hz), 6.20 (0.73H, brs). 6.40 (0.27H, m), 6.58 (1 H, d, J=8.3 Hz), 6.72 (1 H, dd, J=8.3, 2.0 Hz), 7.22-7.29 (2H, 

m), 7.30-7.38 (3H. m), 8.80 (1H, br s), 9.29 (1H, d, J=5.9 Hz). 

IR (KBr) 

so v 3400, 3100, 2952, 1620, 1508, 1475, 1319, 1120, 1036, 806 cm* 1 . 

Mass (FAB) 

m/z475(M+H)+. 
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Elementary Analysis: As C29H35N2O4CI *0.3H 2 O 


Calcd.: 


C, 67.44; 


H, 6.95; 


N t 5.43; 


Q, 6.86. 


Found.: 


C, 67.45; 


H, 7.15; 


N, 5.40; 


CI, 6.99. 



10 Compound 24 




25 

mp 254-257°C 

NMR (400 MHz, DMSO-d 6 ) 

6 0.21 (2H, m), 0.52 (2H, m), 0.91 (1H, m), 1.20 (1.5H, m), 1.48 (3H, m), 1.78 (1H, m), 2.26 (2.5H, m) 2 58 
30 • (1H, m), 2.73 (2H, m), 2.91 (0.5H. s). 3.06 (1H, m), 3.09 (2.5H, m), 3.20-3.90 (4H, br), 4.03 (1H, s), 4^5-5 1 

(2H, m), 6.52 (1H t d, J=7.9 Hz), 6.62 (1 H. d, J=7.9 Hz), 7.09 (0.2H, d, J=15.9 Hz), 7.23 (0.8H, d, J=15.9 Hz) 
7.40-7.60 (4H, m), 7.60-7.80 (2H, m), 8.80-9.20 (1 H, br). 

IR (KBr) 

35 

v 3400, 1 644, 1 593. 1 31 7, 1 1 1 8, 1 038, 768 cm* 1 . 

Mass (FAB) 

m/z487 (M+H) 



Elementary Analysis: As 
£32^7^07-0.8^0 



Calcd.: 


C, 66.72; 


H, 6.75; 


N, 4.86 


Found.: 


C, 66.56; 


H, 6.74; 


N, 5.08 
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mp >300.0°C (decomposition, ether) 
NMR (400 MHz, DMSO-d 6 ) 

6 0.40 (1H, m), 0.48 (1H, m), 0.61 (1H, m), 0.69 (1H, m), 1.05 (1H, m), 1.13 (1H, m), 1.33 (1H, m), 1.55 (1H, 
dd, J=:15.3, 9.8 Hz), 1.59 (1H, d, J=14.0 Hz),1.92 (1H, dt, J=15.3, 9.5 Hz), 2.05 (2.5H, s). 2.13 (0.5H, s), 2.43 
(1H, dt t J=13.4, 4.9 Hz), 2.69 (1H, m), 2.77 (0.5H, s), 2.89 (2.5H. s), 2.94 (1H, dd, J=13.1, 7.0 Hz), 3.03 (1H, 
br d, J=10.3 Hz), 3.09 (1H, dd, J=20.1. 7.3 Hz), 3.24-3.38 (2H, m), 3.91 (1H, d, J=6.7 Hz), 4.37 (0.17H, br 
d, J=12.2 Hz), 4.61 (0.83H, d, J=4.3 Hz), 4.81 (0.17H, d, J=4.3 Hz), 4.94 (0.83H, dt, J=14.0, 3.7 Hz), 6.26 
(0.83H, s). 6.46 (0.1 7H, s), 6.58 (1H, d, J=8.2 Hz), 6.73 (1H, dd, J=8.2, 1.8 Hz), 8.82 (1H, br s). 9.31 (1H, s). 

IR (KBr) 

v 3400, 3100. 2866, 1618, 1500. 1301, 1172, 1120, 1038, 920 cm' 1 . 

Mass (FAB) 

m/z 399 (M+H)+. 



Elementary Analysis 


As C23H30N2O4 • 1 .12HCI • O.SHaO 


Calcd.: 
Found.: 


C, 61.61 
C, 61.43 




H, 7.22; 
K 7.21; 


N, 6.25; 
N, 6.33; 


CI, 8.86. 
CI, 9.00. 



Compound 26 




2A 



mp 200.0-205.0°C (decomposition, ether) 
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NMR(400 MHz, DMSOds) 

6 0.40 (1H, m), 0.46 (1H, m), 0.60 (1H, m), 0.68 (1H, m), 1.03 (1H, m) f 1.15 (1H, m), 1.36 (1H. m), 1.53-1.65 
(2H, m), 1.87 (1H, m), 2.41 (1H, m), 2.68 (1H, m), 2.80 (0.4H. s), 2.96 (2.6H, s). 2.87-3.12 (3H, m), 
5 3.20-3.35 (2H, m), 3.79 (2H, s), 3.85 (1H, m), 4.63 (0.87H, d, J=3.4 Hz), 4.65 (0.13H, m), 4.97 (1H, dt, 

J=13.7, 3.4 Hz), 6.13 (0.87H, s), 6.22 (0.13H, s), 6.59 (1H, d, J=8.3 Hz), 6.71 (1H, d, J=8.3 Hz), 7.25 (1H, d, 
J=7.8 Hz), 7.29 (1H, t, J=7.8 Hz), 7.45 (1H, d, J=7.8 Hz), 7.46 (1H, s). 8.76 (1H, br s), 9.29 (1H, s). 

IR (KBr) 

10 

v 3400, 2952, 1626, 1506, 1407, 1319, 1120, 1036, 919, 772, 748 cm" 1 

Mass (FAB) 

m/z 553 (M+H)+. 

15 



20 



Elementary Analysis: As Cag^NaC^B^ • 0.4H 2 O 



Calcd.: 
Found.: 



C, 54.29; 


H, 5.48; 


N, 4.37; 


C, 54.04; 


H, 5.63; 


N, 4.34; 



Br, 24.91. 
Br, 25.19. 



25 Compound 27 



30 



35 




22 



40 



45 



50 



55 



mp 230°C (decomposition) 
NMR (500 MHz, DMSO-d 6 ) 

8 0.32-0.74 (4H, m), 0.93-1.11 (1H, m), 1.12-1.42 (2H, m), 1.45-1.78 (3H, m). 1.94-2.22 (1H, m), 2.65-2.76 
(1H, m), 2.86 (2.4H, s), 2.91-3.15 (3.6H, m), 3.20-3.40 (2H, m), 3.79 (0.2H, m), 3.94 (0.8H, m), 4.24 (0.2H, 
m). 4.62 (0.2H, m), 4.85 (0.8H, m), 4.98 (0.8H. m), 5.97 (0.2H, br s). 6.35 (0.8H, br s), 6.59 (1 H, d, J=7.9 Hz), 
6.73 (1H, d, J=7.9 Hz), 7.40-7.50 (1H, m), 7.69-7.79 (2H, m), 8.66 (0.2H, br s), 8.88 (0.8H, br s), 9.31 (0.8H, 
brs),9.38(0.2H,brs). 

IR (KBr) 

v 3152, 1626, 1508, 1473, 1408, 1379, 1315, 1033 cm 1 . 

Mass (FAB) 

m/z 529 ((M+H)+). 
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Elementary Analysis: As C28H30N2O4CI2 • HQ • 0.2H 2 O 


Calcd.: 
Found.: 


C, 59.05; 
C, 58.93; 


H, 5.56; 
H, 5.68; 


N, 4.92; 
N, 4.90; 


CI t 18.67. 
C1 18.54. 



10 Compound 2fi 



75 



20 




25 

mp 210°C (decomposition) 
NMR (500 MHz, DMSOd 6 ) 

8 0.45 (2H, m), 0.64 (2H, m), 1,07 (1H, m), 1.15 (2H, m), 1.35 (1H, m), 1.58 (2H t m), 1.90 (1H, m), 2.42 (1H, 
30 m), 2.67 (1 H, m), 2.80 (0.5H, s), 2.92 (1 H, m), 2.95 (2.5H, s), 3. 10 (2H, m), 3.31 (1 H, m), 3.80 (3H, m), 4.4- 

5.0 (2H. m), 6.14 (0.8H, brs), 6.23 (0.2H, brs), 6.59 (1H, d, J=8.6 Hz), 6.72 (1H, d. J=8.6 Hz), 7.21 (2H, m), 
7.52 (2H, m). 8.76 (1H, brs). 9.0-9.5 (1H, br) 

IR(KBr) 

35 

v 3320, 1 620, 1 466, 1 321 , 1 120. 803 cm" 1 . 

Mass (FAB) 

m/z 553 (M+H) 

40 



Elementary Analysis: As C^H^NgC^Br • HBr»0.5H 2 O 


Calcd.: 
Found.: 


C, 54.14, 
C. 53.90; 


H, 5.48; 
H, 5.42; 


N, 4.35; 
N, 4.30; 


Br, 24.84 
Br, 25.21 



50 



55 



76 



Compound 29 
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21 



mp >203°C (decomposition) 
NMR (400 MHz, DMSO<J 6 ) 

5 0.35-0.75 (4H, m), 1.07-1.15 (3H, m), 1.33 (3H, d, J=6.8 Hz), 140-1.67 (2H, m), 1.84-2.15 (1.4H, m), 2.43- 
2.75 (0.6H, m), 2.80 (0.9H, s), 2.81 (2.1H, s), 2.90-3.15 (3H, m), 3.20-3.50 (3H, m), 3.85-3.95 (1H, m), 4.12- 
4.28 (1H, m), 4.53-4.70 (1.3H, m), 4.95-5.05 (0.7H, m), 6.25 (0.7H, brs), 6.40-6.60 (1.3H, m), 6.66 (0.3H, d, 
J=8.3 Hz), 6.71 (0.7H, d, J=7.8 Hz), 7.18-7.42 (5H, m), 8.80-8.95 (1H, brs), 9.21 (0.3H, s), 9.30 (0.7H t s). 

IR (KBr) 

v 3420, 1620, 1508, 1460, 1 120, 1067, 1036, 704 cm' 1 

Mass (FAB) 

m/z 489 (M+H)+. 



Elementary Analysis: As C 3 oH3 6 N 2 04 • HCI • 0.3H 2 O 



Calcd.: 
Found.: 



C, 6792; 


H, 7.14; 


N ,5.28; 


C, 68.05; 


H, 7.21; 


N, 5.39; 



CI, 6.68. 
CI, 6.31. 



Compound 30 




EP0 846 694 A1 



mp 207.0-21 1 .0°C (decomposition, ether) 
NMR (400 MHz, DMSO<i 6 ) 

8 0.39 (1H, m), 0.47 (1H, m), 0.61 (1H m), 0.68 (1H, m), 1.07 (1H, m), 1.22 (1H, m), 1.39 (1H, m), 1.50 (1H, 
5 dd, J=15.1, 9.3 Hz), 1.63 (1H, d. J=11.2 Hz), 1.90 (1H, m), 2.30 (0.15H, dt t J=13.2, 4.9 Hz), 2.47 (0.85H, dt, 

J=13.2, 4.9 Hz), 2.64 (1H, m), 2.81 (0.45H, s), 2.88 (2.55H, s), 2.95-3.10 (3H, m), 3.20-3.35 (2H. m), 3.30 
(0.45H, s), 3.40 (2.55H, s), 3.78 (0.15H, br s), 3.92 (0.85H, br d, J=6.8 Hz), 4.64 (0.15H, br d, J=12.7 Hz), 
4.69 (1H, d, J=3.4 Hz), 4.95 (0.85H, br d, J=13.7 Hz), 5.26 (0.85H, s), 5.35 (0.15H, s), 6.28 (0.85H, s), 6.54 
(0.15H, d, J=8.3 Hz), 6.57 (0.85H, d, J=8.3 Hz), 6.63 (0.1 5H, s), 6.69 (0.15H, d, J=8.3 Hz), 6.72 (0.85H, d, 
w J=8.3 Hz), 7.31-7.46 (5H, m), 8.86 (0.85H, br s), 8.92 (0.15H, br s), 9,27 (0.15H, s), 9.34 (0.85H, s). 

IR (KBr) 

v 3400. 1638, 1460. 1321. 1120. 1035. 600. 418 cm" 1 

15 

Mass (FAB) 

m/z505(M+H)+. 



20 





Elementary Analysis: As C 3 oH3 7 N 2 05CI *0.4H 2 O 




Calcd.: 


C, 65.72; 


H, 6.95; 


N, 5.11; 


CI, 6.47. 


25 


Found.: 


C. 65.77; 


H, 7.14; 


N, 5.23; 


CI, 6.41. 



Compound &1 



35 




11 

40 



mp 270.0-275.0°C (decomposition, ether) 
45 NMR (400 MHz, DMSO-d 6 > 

5 0.40 (1H, m), 0.48 (1H, m), 0.62 (1H, m), 0.69 (1H, m), 1.07 (1H, m), 1 .1 1 (1H, m), 1.35 (1H, m), 1.50 (1 H, t, 
J=14.5 Hz), 1.57 (1H, t, J=15.6 Hz), 1.86(0.22H, m), 1.97 (0.78H, m), 2.44 (1H. dt, J=13.2, 4.4 Hz), 2.66 (1H, 
m), 2.80 (0.66H, s), 2.88 (2.34H, s), 2.96-3.12 (3H, m), 3.24-3.37 (2H, m), 3.30 (2.34H, s), 3.38 (0.66H, s), 
50 3.92 (1H, d, J=5.9 Hz). 4.27 (0.22H, d, J=1.5 Hz), 4.56 (0.78H, d, J=3.4 Hz), 4.75 (0.22H, m), 5.07 (0.78H, 

br d. J=13.7 Hz), 5.19 (0.78H, s), 5.24 (0.22H, s), 6.31 (0.78H, s), 6.50 (0.22H, s), 6.56 (1H, d, J=8.3 Hz), 
6.71 (1H, d, J=8.3 Hz), 7.34-7.43 (5H, m), 8.85 (1H, br s), 9.27 (0.78H, s), 9.30 (0.22H, s). 

IR (KBr) 

55 

v 3500, 3100, 2942, 2346, 1638, 1508 1475. 1319. 1176, 1120, 1036, 905 cm' 1 . 
Mass (FAB) 



78 



m/z 505 (M+H)+. 



EP 0 846 694 A1 



Elementary Analysis: As C30H37N2O5CI *0.3H 2 O 



Calcd.: 


C, 65.93; 


H, 6.94; 


N, 5.13; 


CI, 6.49. 


Found: 


C. 65.89; 


H, 7.02; 


N, 5.12; 


CI. 6.53. 



Compound 32 



OH 




22. 

mp 162-165°C 

NMR (400 MHz, DMSO<J 6 > 

6 0.21 (2H, m), 0.53 (2H, m), 0.91 (1 H, m), 1 .09 (1 H, m), 1 .28 (3H, d, J=6.4 Hz), 1 .3-1 .5 (3.3H, m), 1 .75 (0.7H, 
m), 2.2-2.3 (2H, m), 2.4-2.8 (4H, m), 2.78 (1H, s), 2.84 (2H, s), 3.0-3.3 (2H, m), 4.04 (1H, s) ( 4.0-4.1 (1H, m), 
4.4-5.1 (2H, m), 6.47 (1H, m), 6.59 (1H, m), 7.2-7.4 (5H, m) 

IR (KBr) 

v 3400, 1620, 1462, 1 120, 1067, 702 cm" 1 . 

Mass (FAB) 

m/z 489 (M+H) 



Elementary Analysis: As 

C32H39N 2 O7-0.4H 2 O 



Calcd.: 


C, 67.33; 


H, 7.03; 


N, 4.91 


Found.: 


C, 67.28; 


H, 7.26; 


N, 4.90 
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Compound 23 



OH 




21 



mp >260°C (decomposition, methanol-ether) 

NMR (400 MHz, CD 3 OD; data only for major amide form (approximately 90%)) 

6 0.49 (2H, m) t 0.73 (1H, m), 0.83 (1H, m), 1.08 (1H, m), 1.22-1.57 (7H, m), 1.62-1.98 (8H, m), 2.57-2.74 (2H, 
m), 2.83-3.02 (2H, m), 3.04-3.20 (2H, m), 3.06 (3H, s), 3.22-3.39 (2H, m), 3.97 (1H, m), 4.74 (1H. m), 5.08 
(1H f ddd, J=14.7, 3.9, 3.9 Hz). 6.67 (1H, d, J=8.3 Hz), 6.75 (1H, d, J=8.3 Hz). 

IR(KBr) 

v 3366, 1607, 1510, 1473, 1319, 1197, 1118, 1038, 907, 804 cm' 1 . 

Mass (FAB) 

m/z467 ((M+H)+). 



Compound 34 



Elementary Analysis: As C 2 8H38N 2 0 4 • HCI 



Calcd.: 
Found.: 



C, 66.85; 


H, 7.81; 


N 5.57; 


C t 66.87; 


H, 7.90; 


N, 5.53; 



CI. 7.05. 
CI. 7.03. 



OH 





. N 



mp 235°C (decomposition) 
NMR (500 MHz, DMSO-d 6 ) 
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8 0.35-0.76 (4H, m), 0.96-1.14 (1H, m), 1.16-1.42 (2H, m), 1.43-1.82 (3H, m), 1.96-2.20 (1H, m), 2.58-2.77 
(1H, m), 2.78-3.07 (6H, m), 3.20-3.35 (2H, m). 3.79 (0.2H, m), 3.96 (0.8H, m), 4.35 (0.2H, m), 4.58 (0.2H, m), 
4.87 (0.8H, m), 5.01 (0.8H, m) t 5.95 (0.2H, br s), 6.38 (0.8H, br s), 6.59 (1H, d, J=7.3 Hz), 6.73 (1H, d, J=7.3 
Hz), 7.40-7.50 (5H, m), 8.63 (0.2H. br s). 8.88 (0.8H, br s), 9.31 (0.8H, br s), 9.38 (0.2H, br s). 

IR (KBr) 

v 3270, 3072, 1613, 1506, 1475, 1321, 1 120, 1069, 905, 806, 710 cm* 1 

Mass (FAB) 

m/z 461 ((M+H)+). 



Elementary Analysis 


As C 2 8H32N 2 0 4 • HCI • 0.7H 2 O 


Calod.: 
Found.: 


C. 65.99 
C. 65.97 




H, 6.80; 
H, 6.86; 


N, 5.49; 
N, 5.55; 


CI, 6.96. 
CI, 6.94. 



Compound 35 



OH 




25 



mp 235°C (decomposition) 
NMR (400 MHz. DMSO-d 6 ) 

5 0.40 (1H. m). 0.47 (1H. m), 0.61 (1H, m). 0.68 (1H, m). 1.01-1.09 (2H, m), 1.36 (1H, m), 1.50-1.64 (2H. m), 
1.80-1.98 (3H. m). 2.34-2.46 (3H, m). 2.60-2.75 (3H, m). 2.80 (0.6H. s). 2.85 (2.4H, s). 2.88-3.14 (3H, m), 
3.22-3.35 (2H, m). 3.90 (1H. m), 4.41 (0.2H. m), 4.61 (0.8K d. J=3.9 Hz). 4.68 (0.2H, m), 4.97 (0.8H. m). 
6.24 (0.8H, br s), 6.46 (0.2H, br s). 6.58 (1H, d, J=8.1 Hz), 6.75 (1H, m), 7.16-7.26 (3H, m), 7.30 (2H, m), 
8,82 (1H, br s). 9.30 (0.8H, s), 9.33 (0.2H, s). 

IR (KBr) 

v 3068, 1618. 1508, 1475, 1369, 1317, 1118, 1036, 919, 806, 750, 704 cm 1 . 

Mass (FAB) 

m/z503 ((M+H)+). 
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Elementary Analysis: As C 31 H3 8 N 2 04 • HCI 


Calcd.: 
Found.: 


C, 69.06; 
C, 69.05; 


H, 7.29; 
H, 7.43; 


N, 5.19; 
N, 5.27; 


CI, 6.58. 
CI, 6.43. 



10 Compound 26 



OH 



75 




16 



25 

mp 225°C (decomposition) 
NMR (400 MHz. DMSO-d 6 > 

6 0.40 (1H, m), 0.47 (1H, m), 0.61 (1H, m), 0.68 (1H, m), 1.01-1.20 (2H, m), 1.25-1.37 (3H. m), 1.50-1.64 (6H, 
30 m), 1.91 (1H, m), 2.33 (2H, t, J=7.1 Hz), 2.42 (1H, m), 2.58 (2H, t, J=7.5 Hz), 2.68 (1H, m), 2.78 (0.6H, s), 

2.87 (2.4H, s). 2.93 (1H, m), 2.99-3.14 (2H, m), 3.24-3.35 (2H, m), 3.89 (1H, m), 4.42 (0.2H, m), 4.59 (0.8H, 
d, J=3.4 Hz), 4.76 (0.2H, m), 4.96 (0.8H, m), 6.22 (0.8H, s), 6.44 (0.2H, s), 6.58 (1 H, d, J=7.8 Hz), 6.72 (1H, 
d. J=7.8 Hz), 7.16-7.23 (3H, m), 7.24-7.30 (2H, m), 8.81 (1H, br s), 9.29 (0.8H, s), 9.31 (0.2H, s). 

35 IR (KBr) 

v 3086, 1618, 1508. 1460, 1315, 1174, 1120, 1038, 748, 700 cm* 1 . 

Mass (FAB) 
40 m/z 531 ((M+H)+). 



45 


Elementary Analysis: As C 33 H 42 N 2 0 4 • HCI 




Calcd.: 


C, 69.88; 


H, 7.64; 


N, 4.94; 


CI, 6.25. 




Found.: 


C, 69.70; 


H, 7.64; 


N, 4.98; 


CI. 6.25. 



50 



55 



82 



Compound 37 



EP0 846 694 A1 



5 




15 

mp 225°C (decomposition) 
NMR (400 MHz, DMSO-d 6 > 

8 0.40 (1H, m), 0.47 (1H, m), 0.61 (1H, m), 0.69 (1H, m), 1.01-1.20 (2H, m), 1.35 (1H, m), 1.50-1.64 (2H, m), 
20 1.90 (1H. m), 2.41 (1H, m), 2.67 (1H, m), 2.70 (0.6H, s), 2.95 (2.4H, s), 2.89-3.13 (3H t m), 3.23-3.35 (2H, m), 

3.80 (1.6H, s), 3.85-3.94 (1.4H, m), 4.47 (0.2H, m), 4.51 (0.2H, m), 4.63 (0.8H, d, J=3.9 Hz), 4.98 (0.8H, m), 
6.20 (0.8H, s). 6.43 (0.2H, br s), 6.58 (1H, d, J=8.3 Hz), 6.72 (1H, d, J=8.3 Hz), 7.05-7.15 (3H, m). 7.35 (1H, 
m), 8.80 (1H, br s), 9.30 (0.2H, s), 9.31 (0.8H, s). 

25 IR(KBr) 

v 3120, 1620, 1510, 1460, 1321, 1118, 777,683, 518 cm" 1 . 

Mass (FAB) 
30 rn/z 493 ((M+H)+). 



35 


Elementary Analysis: As C^H^N^F • HCI 




Calcd.: 


C, 65.83; 


H, 6.48; 


N, 5.29; 


CI, 6.70; 


F, 3.59. 




Found.: 


C, 65.69; 


H, 6.59; 


N, 5.44; 


CI, 6.43; 


F, 3.60. 



40 

Compound 38 



45 



50 




55 

mp 198. 0-206. 0°C (decomposition, diethytether) 
NMR (400 MHz, DMSO-d 6 > 
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8 0.10-0.30 (2H, m), 0.44-O.63 (2H, m), 0.83-0.99 (1H, m), 0.90-1.28 (1H, m), 1.28-1.39 (1H, m), 1.39-1.57 
(2H, m), 1.66-1.84 (1H, m), 2.12-2.38 (2H, m), 2.41-2.65 (2H, m), 2.65-2.80 (2H, m), 2.84 (0.6H, s), 2.95 
(2.4H, s), 3.00-3.13 (1H, m), 3.20-3.34 (1H, m), 2.50-4.25 (3H, br s). 4.05 (1H, s), 4.38 (0.2H, dt J=11.2, 3.4 
Hz), 4.54 (0.8H, d, J=3.4 Hz), 4.85 (2H f s), 4.76-4.96 (1 H, m), 6.51 (1H, d, J=7.8 Hz), 6.64 (1H, d, J=8.3 Hz), 
5 6.86-7.02 (3H, m), 7.22-7.37 (2H, m), 8.65-9.60 (1 H, br s) 

IR (KBr) 

v 1601, 1562, 1497, 1460, 1321, 1236, 1120, 1067, 919, 758cnV 1 

10 

Mass (FAB) 

m/z 491 ((M+H)). 



Elementary Analysis: As 




C3iH 3 7N2O 8 -0.8H 2 O 




Calcd.: 


C, 64.19; 


H, 6.70; 


N t 4.83 


Found.: 


C, 64.16; 


H, 6.64; 


N, 4.89 



Compound 39 

25 



OH 



30 




21 

mp 205-207°C 
40 NMR (400 MHz, DMSO-d 6 ) 

6 0.18-0.30 (2H,m). 0.47-0.60 (2H, m). 0.82-0.97 (4H, m), 1.13(1H.m). 1.24-1.38 (5H, m). 1.38-1.60 (4H, m). 
1.75 (1H, m). 2.20-2.40 (4H, m). 2.57 (1H, m). 270-2.79 (3H. m). 2.80 (0.6H, s). 2.88 (2.4H. s), 3.00-3.63 
(5H, m). 4.10 (1H, s). 4.36 (0.2H, m), 4.53 (0.8H, d, J=3.4 Hz), 4.62 (0.2H, m), 4.95 (0.8H, m), 6.52 (1H, d, 
45 J=8.3 Hz), 6.63 (1H, d, J=8.3 Hz), 9.10 (1H, br s). 

IR (KBr) 

v 3230, 1609, 1460, 1317, 1122 cm' 1 . 

50 

Mass (FAB) 

m/z 455 ((M+H)+). 



84 
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Elementary Analysis: As 


C^H^N^ • 0.5C 4 H6O 6 • 0.5H 2 O 


Calod.: 


C. 64.66; 


H. 7.86; 


N, 5.20. 


Found.: 


C. 64.54; 


H, 7.76; 


N.5.31. 



Compound 4$) 



OH 




mp 210-212°C (decomposition) 
NMR (500 MHz, DMSO-d 6 > 

8 0.25-0.35 (2H, m), 0.45-0.57 (2H, m), 0.84-0.96 (4H, m), 1.11 (1H, m), 1.21-1.35 (8H, m), 1.39-1.580 (4H, 
m), 1.72 (1H, m), 2.15-2.25 (2H, m), 2.27-2.35 (2H, m), 2.51 (1H, m), 2.65-2.76 (2H, m), 2.79 (0.6H, s). 2.88 
(2.4H, s), 2.95-3.80 (5H, m), 4.03 (1H, s), 4.34 (0.2H. m), 4.51 (0.8H, d, J=3.4 Hz), 4.61 (0.2H, m), 4.89 
(0.8H, m), 6.50 (1 H, d, J=8.3 Hz), 6.62 (1 H, d, J=8,3 Hz), 9.20 (1H, br s). 

IR (KBr) 

v 3180. 1607, 1460, 1359, 1317, 1122 cm' 1 . 

Mass (FAB) 

m/z469 ((M+H)+). 



Elementary Analysis: As 
C28H40N2O4 -0.504^06 



Calod.: 


C, 66.27; 


H, 7.97; 


N, 5.15. 


Found.: 


C, 66.38; 


H, 8.14; 


N, 5.33. 
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Compound 41 



OH 




41 



mp 195-21 0°C 

NMR (400 MHz, DMSO-d 6 ) 

8 0.15-0.28 (2H, m), 0.47-O.60 (2H, m), 0.92 (1H, m), 1.12 (1H, m), 1.24 (1H t m), 1.40-1.55 (2H, m), 1.73 (1H, 
m), 2.20-2.35 (2H, m), 2.55 (1H, m), 2.60-2.92 (9H, m), 3.05 (1H, m). 3.15-3.95 (5.7H, m), 4.10 (1.7H, s), 
4.32 (0.2H, m), 4.54 (0.8H, d, J=3.4 Hz), 4.61 (0.2H, m), 4.90 (0.8H, m), 6.52 (1H, d, J=8.3 Hz), 6.63 (1H, d, 
J=8.3 Hz), 7.33 (1H, m), 7.71 (1H, m), 8.40 (1H, m), 8.50 (1H, m), 9.08 (1.7H, br s). 

IR(KBr) 

v 3220,1607,1460,1311,1120cm* 1 . 

Mass (FAB) 

mfc 490 ((M+H)+). 





Elementary Analysis: As 


C29H35N3O4 • 0.85C 4 H 6 O 6 • 0.3H 2 O 


Calcd.: 


C, 62.50; 


H, 6.59; 


N, 6.75. 


Found.: 


C, 62.33; 


H, 6.77; 


N, 6.78. 



Compound 42 



OH 




42 



mp 254.0-259.0°C (decomposition, ether) 
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NMR (400 MHz, DMSO-de) 

5 0.40 (1H, m), 0.47 (1H, m), 0.60 (1H, m), 0.69 (1H, m), 1.06 (1H, m), 1.40-1.64 (3H, m), 1.90 (1H, m), 2.44 
(1 H, m), 2.69 (1 H, m), 2.85 (3H, s), 2.92 (1 H, m), 3.03 (1 H, m), 3.09 (1 H, dd, J=20.0, 6.4 Hz), 3.23-3.38 (3H, 
m), 3.89 (1 H, br d, J=5.4 Hz), 4.59, 4.63, 4.67 (2H, each br s), 5.13-5.23 (2H, m), 6.23 (1H, s), 6.58 (1H, d, 
J=8.1 Hz), 6.71 (1H, d, J=8.1 Hz), 7.35 (1H, m), 7.39. 7.40 (4H, each s), 8.80 (1H, br s), 9.29 (1H, br s). 

IR(KBr) 

v 3500, 3100, 2850, 1663, 1470, 1350, 1317, 1156, 1120, 1035 cm' 1 . 

Mass (FAB) 

m/z 491 (M+H)+. 



Elementary Analysis: As C29H35N2O5CI *0.2H 2 O 


Calcd.: 


C, 65.64; 


H, 6.72; 


N, 5.28; 


CI, 6.68. 


Found.: 


C. 65.66; 


H, 6.71; 


N, 5.30; 


CI, 6.70. 



Compound 43 



OH 




42 



mp 1 98.0-206. 0°C (decomposition, diethylether) 
NMR (400 MHz, DMSO-d 6 ) 

5 0.31-0.43 (1H, m), 0.43-0.57 (1H. m). 0.57-0.65 (1H. m), 0.65-0.77 (1H, m). 1.00-1.25 (2H, m), 1.38-1.70 
(3H. m), 1.87-2.09 (1H, m), 2.35-2.50 (1H, m). 2.60-2.79 (1H. m). 2.89-3.18 (3H. m), 2.87 (1.4H. s). 2.90 
(1.6H, s), 3.18-3.38(2H. m), 3.95 (1H, br s), 4.57-4.80 (2H, m), 5.29 (12H, s). 5.22-5.40 (0.8H, m), 6.35 
(0.6H, brs), 6.45 (0.4H, br s), 6.59 (1H, d. J=7.8 Hz), 6.74 (1H. dd. J=8.3, 2.0 Hz), 7.60-7.74 (2H, m), 8.20- 
8.36 (2H, m), 8.87 (1H, br s), 9.34 (0.4H, s). 9.35 (0.6H, s) 

IR (KBr) 

v 1686, 1638, 1560, 1543. 1522. 1460. 1346. 1 120. 1035 cm" 1 . 

Mass (FAB) 

m/z 536 ((M+H)+). 
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EP0846 694A1 

1 



Elementary Analysis: As C29H34N3O7CI *0.3H 2 O 


Calcd: 
Found.: 


C, 60.21; 
C, 60.29; 


H, 620\ 
K 6.18; 


N, 7.26; 
N, 7.16; 


CI. 6.13. 
CI, 6.24. 



70 Compound 44 



OH 



15 




20 

4A 



25 

mp >130°C (decomposition) 
NMR (400 MHz, DMSo-d 6 ) 

6 0.15-0.30 (2H, m), 0.45-0.60 (2H, m), 0.85-0.98 (1H, m), 1.05-1.20 (1H, m), 1.30-1.53 (3H, m), 1.68-1.82 
30 (1H t m), 2.10-2.40 (2H, m), 2.45-2.90 (4H, m), 2.85 (3H, s), 3.00-3.18 (1H, m), 3.21-3.42 (1H t m), 4.11 (2H, 

s), 4.49-4.62 (2H, m), 5.10-5.30 (2H, m), 6.51 (1H, d. J=8.0 Hz), 6.62 (1H, d, J=8.0 Hz), 7.39-7.48 (1H, m), 
7.81 (1H. d, J=7.3 Hz), 8.55 (1H, d, J=3.4 Hz), 8.62 (1H, s), 9.00 (2H, brs). 

IR(KBr) 

35 

v 3312, 1692, 1603, 1406, 1350, 1311, 1267, 1122, 1069, 1035 cm' 1 

Mass (El) 

m/z 492 (M+H)+. 

40 





Elementary Analysis: As 


C28H33N3O5 • C 4 H 6 N 6 • 0.3H 2 O 


Calcd.: 


C, 59.40; 


H. 6.17; 


N, 6.50. 


Found.: 


C, 59.39; 


H, 6.27; 


N, 6.52. 



55 



88 



Compound 45 



EP 0 846 694 A1 




mp 197.0°C (decomposition, diethylether) 
NMR(400 MHz, DMSO-d 6 ) 

6 0.10-0.30 (2H, m), 0.44-0.63 (2H, m), 0.83-0.99 (1H, m), 1.00-1.20 (1H, m), 1.20-1.35 (1H, m), 1.35-1.57 
(2H, m), 1.66-1.84 (1H, m), 2.10-2.34 (2H, m), 2.39-2.62 (2H, m), 2.62-2.79 (2H, m), 2.82 (0.6H, s), 2.99 
(2.4H, s), 3.00-3.13 (1H, m), 3.20-3.34 (1H, m), 2.00-3.98 (3H, br s), 4.05 (1H, s), 3.95-4.13 (2H, m), 4.41 
(0.2K br d. J=12.2 Hz), 4.52 (0.8H, d, J=3.7 Hz), 4.80-4.90 (1H, m), 6.51 (1H, d, J=8.6 Hz), 6.63 (1H d 
J=7.9 Hz), 7.15-7.27 (1H, m), 7.27-7.38 (2H, m), 7.38-7.46 (2H, m), 8.65-9.50 (1H, br s) 

IR (KBr) 

v 3430, 1618, 1508, 1460, 1400, 1120, 1036, 917, 746, 692 cm' 1 . 

Mass (FAB) 

m/z507((M+H)+). 



Elementary Analysis: As C 31 H37N 2 07S • 0.5H 2 O 



Calcd.: 


C, 63.03; 


H, 6.48; 


N, 4.74; 


S. 5.43 


Found.: 


C, 63.14; 


H, 6.51 ; 


N, 4.65; 


S t 5.33 



Compound 4£ 




mp >230°C (decomposition) 



89 



EPO 846694 A1 



NMR (400MHz t CD 3 OD) 

6 0.50 (2H, m), 073 (1H, m). 0.83 (1H, m), 0.92 (3H, t J=6.8 Hz), 1.09 (1H, m), 1.28-1.55 (8H, m), 1.59-1.79 
(4H, m), 1.93 (1H, m), 2.38-2.56 (2H, m), 2.64 (1H, m), 2.84-3.05 (2H t m), 2.93 (0.45H, s), 3.02 (2.55H, 5), 
5 3.05-3.22 (2H, m), 3.23-3.40 (2H, m), 3.98 (1H, m), 4.57 (0.1 5H, m), 4.76 (1H, br d, J=2.9 Hz), 5.09 (0.85H, 

ddd, J=13.7, 3.9, 3.9 Hz), 6.67 (0.85H, d, J=8.3 Hz), 6.68 (0.15H, d, J=8.3 Hz), 6.75 (0.85H, d, J=8.3 Hz), 
6.76 (0.1 5H, d, J=8.3 Hz). 

IR (KBr) 

10 

v 3400, 3158, 1624, 1508, 1468, 1317, 1174, 1120, 1038, 907, 808 cm" 1 . 

Mass (FAB) 

m/z 469 ((M+H)+). 



Elementary Analysis: As C28H40N2O4 • HCI • 0.2H 2 O 


Calod.: 
Found.: 


C, 66.11; 
C, 66.02; 


H, 8.20; 
H, 8.07; 


N, 5.51; 
N, 5.64; 


CI, 6.97. 
CI, 7.02. 



25 Compound 47 



OH 



30 




40 

mp 169-170°C (ethylacetate-methanol) 
NMR (400 MHz, DMSO-d 6 ) 

8 0.18 (2H, m), 0.44-0.56 (2H, m), 0.84-0.96 (4H, m), 1.10 (1H, m), 1.30-1.53 (5H, m), 1.53-1.62 (2H, m), 1.73 
45 (1H, m), 2.12-2.38(2H, m), 2.41-2.57 (2H, m), 2.63-2.75 (2H, m), 2.80 (3H, s), 3.04 (1H, d, J=18.6 Hz), 3.24 

(1H, m), 3.45 (3H, br s. 3 x OH), 3.95-4.15 (2H, m), 4.04 (1H, s), 4.48 (1H, m), 4.56 (1H, m), 6.50 (1H, d, 
J=7.8 Hz), 6.61 (1 H, d, J=7.8 Hz), 9.05 (1H, br s, NH+). 

IR (KBr) 

50 

v 3366, 1678, 1613, 1462, 1406, 1350, 1317, 1176, 1122, 1069, 1035. 861,808 cm' 1 . 

Mass (FAB) 

m/z 457 ((M+H)+). 

55 



90 



EP 0 846 694 A1 





Elementary Analysis: As 


C26H36N2O5 • 0.5C 4 H6O 6 * 0.5H 2 O 


Calod.: 


C, 62.21; 


H, 7.46; 


N, 5.18. 


Found.: 


C. 62.40; 


H, 7.15; 


N, 5.23. 



10 

Compound 4g 



20 




mp 200-21 2°C (decomposition) 
NMR (400 MHZ, DMSO-d 6 ) 

30 6 0.19 (2H, m), 0.45-0.57 (2H, m), 0.90 (1H, m), 1.03-1.18 (3K m), 1.27 (1H, m), 1.34-1.63 (8H, m), 1.66-1.82 
(4H, m), 2.16-2.56 (6H, m) 2.63-2.77 (2H, m), 2.79 (0.6H, s), 2.89 (2.4H. s), 3.03 (1H, br d. J=18.6 Hz), 3.25 
(1H, m), 3.45 (3H, br s. 3 x OH), 4.03 (1H, s), 4.35 (0.2H, m), 4.52 (0.8H, d, J=3.4 Hz), 4.59 (0.2H, m), 4.88 
(0.8H, dt, J=14.1, 3.9 Hz), 6.50 (1H, d, J-8.3 Hz), 6.62 (0.8H, d, J=8.3 Hz), 6.63 (0.2H, d. J=8.3 Hz), 9.06 
(1H, br s, NH+). 

35 

IR (KBr) 

v 3316, 1719. 1603, 1462, 1408, 1361, 1321, 1172, 1122, 1071, 1038,917,808 cm 1 . 

40 Mass (FAB) 

m/z 481 ((M+H)+). 





Elementary Analysis: As 


C29H40N2O4 ' 0.5C 4 H 6 O 6 • 0.2H 2 O 


Calcd.: 


C. 66.57; 


H, 7.82; 


N, 5.01. 


Found.: 


C. 66.63; 


H, 7.83; 


N, 5.06. 



55 
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Compound 49 



EPO 846 694 A1 




12 



15 



mp >132°C (decomposition) 
NMR (400 MHz, DMSO<J 6 ) 

20 

5 0.20 (2H, m), 0.48-0.58 (2H, m), 0.91 (1H, m), 1.10 (1H, m), 1.22-1.54 (3H, m), 1.73 (1H, m), 2.06-2.34 (2H, 
m), 2.45-2.62 (2H, m), 2.65-2.78 (2H, m), 2.81 (3H, s), 3.06 (1H, br d, J=18.6 Hz), 3.27 (1H, m), 3.29 (3H, br 
s). 3.50 (3.2H, br s, 3.1 x OH + 0.1 x COOH), 3.52-3.59 (2H, m), 4.06 (1.1H, s), 4.07-4.30 (2H, m), 4.40-4.64 
(2H, m), 6.51 (1H, d, J=8.0 Hz), 6.62 (1H, d, J=8.0 Hz), 9.06 (1H, brs, NH+). 

25 

IR (KBr) 

v 3342, 1686, 1609, 1462, 1406, 1346, 1317, 1249, 1176. 1120, 1069, 1036, 924, 903, 806crrf 1 . 

30 Mass (FAB) 

rtVz459((M+H)+). 



35 





Elementary Analysis: As 


C25H34N 2 0 6 • 0.55C 4 H 6 O 6 • 0.9H 2 O 


Calcd.: 


C, 58.62; 


H, 7.07; 


N, 5.03. 


Found.: 


C. 58.67; 


H, 7.06; 


N, 4.91. 



Compound 50 

45 



OH 



50 




55 

54 



92 
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mp 260.0°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

8 0.08-0.32 (2H, m), 0.40-0.64 (2H, m), 0.80-1.00 (1H, m), 1.00-1.38 (7H, m), 1.38-1.83 (6H, m), 2.05-2.38 
(3H, m), 2.40-2.65 (2H, m), 2.65-2.81 (3H, m), 2.83 (0.9H, s), 2.95 (2.1H, s). 2.98-3.15 (1H, m), 3.15-3.44 
(1H, m), 4.47 (0.3H, m), 4.56 (0.3H, m), 4.58 (0.7H, d, J=3.4 Hz), 4.90 (0.7H, m), 3.50-6.20 (5H, br s). 6.29 
(0.3H, d, J=15.1 Hz), 6.37 (0.7H, d, J=14.7 Hz), 6.51 (1H. d, J=8.3 Hz), 6.57-6.74 (2H, m) 

IR (KBr) 

v 3420, 1651, 1599, 1450, 1408, 1321, 1120. 1036, 922,441 cm' 1 . 

Mass (FAB) 

m/z 493 ((M+H)+). 



Elementary Analysis: As C 3 oH43N 2 0 8 P1 • 1.3H 2 0 


Calcd: 


C, 58.68; 


H, 7.48; 


N, 4.56; 


P, 5.04. 


Found.: 


C, 58.60; 


H, 7.44; 


N, 4.61; 


P. 5.12. 



[Embodiments 41-44] 

1 7-cyclopropylmethyl-4,5a-epoxy-3, 1 4p-dihydroxy-6a-(N-isobutyl-3,4-dichl orophenylacetoamido)mof phinan • 
hydrochloride 51 (yield: 78%), 17-cyclopropylmethyl-4,5a-epoxy-3,14p 

morphinan • hydrochloride 52 (yield: 92%), 1 7-cyclopropylmethyl-4,5a-epoxy-3, 1 4p-dihydroxy-6p-(N-methyl-3,4-dichlo- 
rophenylacetoamido)morphinan • hydrochloride 53 (yield: 51%), and 17-cyclopropylmethy1-4,5a-epoxy-3,14p-dihy- 
droxy-6p-(N-ethyl-3,4-dichlorophenylacetoamido) morphinan • hydrochloride 54 (yield: 56%) were obtained by following 
the procedure of example 1 1 but using 1 7-cyclopix>pytmethyl-4,5a-ep^ 

5, 17-cydopropylmethyl-4,5a-epoxy-3 f 14p-dihydroxy-6a-aminomorphinan (J.B. Jiang, R.N. Hanson, RS. Portoghese, 
and A.E. Takemori, J. Med. Chem., 20, 1100 (1977).), 17-cyclopropylmetrTyl-4,5a-epoxy-3,14p-dihydroxy-6p-methyl- 
aminomorphinan 1& and 17-cyclopropylmethyl-4,5a-epoxy-3,14p-dihydroxy-6p-ethylaminomorphinan H instead of 
the starting material 17-cydopropylmethyl-4,5a-epoxy-3,14p-dihydroxy-6a-methylaminomorphinan 4. Compound §1 



OH 




5J. 



mp 185-188°C 

NMR (400 MHz, DMSOd 6 ) 

5 0.40 (1H, m), 0.48 (1H, m), 0.61 (1H, m), 0.72 (4H, m), 0.88 (4H, m), 1.06 (2H, m), 1.57 (3H, m), 1.90 (2H, 
m), 2.42 (1H, m), 2.68 (1H, m), 3.00 (3H, m), 3.36 (2H, m), 3.45 (1H, m), 3.86 (3H, m), 4.4-5.1 (2H, m), 6.19 
(0.7H, s), 6.50 (0.3H, s), 6.58 (1H, m), 6.73 (1H, d, J=7.8 Hz), 7.27 (1 H, m), 7.52 (1H. d, J=4.4 Hz), 7.59 (1H, 
t, J=8.3 Hz), 8.82 (1 H, brs), 9.26 (0.7H, s), 9.30 (0.3H, s) 
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EP 0 846 694 A1 

IR(KBr) 

v 3370, 1620, 1510, 1468, 1120, 1035 cm* 1 . 

5 Mass (FAB) 

m/z585(M+H) 



10 


Elementary Analysis: As C32H3BN2O4CI2 • HCI • 0.2H 2 0 




Calcd.: 


C. 61.43; 


H, 6.35; 


N, 4.48; 


CI. 17.00. 




Found.: 


C, 61.44; 


H, 6.42; 


N, 4.45; 


CI, 16.82. 



15 

Compound 52 



20 



25 




52 



mp 212.0-215.0°C (decomposition, ether) 
NMR (400 MHz, DMSO-d 6 ) 

35 5 0.39 (1H. m), 0.47 (1H, m), 0.60 (1H, m), 0.68 (1H, m), 0.97 (1H, m), 1.05 (1H, m), 1.40 (2H, dd, J=14.7, 9.8 
Hz), 1.60 (1H, d, J=10.7 Hz), 1.84 (1H, dt, J=15.1, 9.3 Hz), 2.44 (1H, dt, J=13.2, 4.9 Hz), 2.70 (1H, br q, 
J=12.7 Hz), 2.94 (1H, m), 3.04 (2H, dd, J=19.5, 6.8 Hz), 3.25-3.35 (2H, m), 3.55 (2H, s), 3.89 (1H, d, J=6.8 
Hz), 4.38 (1H, m), 4.59 (1H, d, J=3.4 Hz), 6.25 (1H, s). 6.56 (1H, d, J=8.3 Hz), 6.73 (1H, d, J=8.3 Hz), 7.29 
(1H, dd, J=8.3. 2.0 Hz), 7.56 (1H, d, J=2.0 Hz), 7.57 (1H, d, J=8.3 Hz), 8.14 (1H, d, J=8.3 Hz), 8.83 (1H, br 

40 s),9.28(1H,s). 

IR(KBr) 

v 3400, 2942, 1651, 1510, 1460, 1236, 1120, 1035. 903, 787 cm' 1 . 

45 

Mass (FAB) 

nVz 529 (M+H)+. 



50 





Elementary Analysis: As C28H31N2O4CI3 • O.SHjX) 




CalcxJ.: 


C, 58.86; 


H, 5.58; 


N, 4.90; 


CI, 18.62. 


55 


Found.: 


C, 58.99; 


H, 5.79; 


N, 4.93; 


CI, 18.61. 



94 



Compound 53 



EP0 846 694A1 



5 




51 



15 

mp 194-196°C (decomposition) 

NMR (400 MHz, CDCI 3 +D20, Data for free base) 

8 0.09-0.1 7 (2H,m), 0.49-0.57 (2H, m), 0.78-0.89 (2H,m), 1.05(0.7H,dt, J=13.2, 3.4 Hz), 1.42-1.51 (0.3H, m), 
20 1.49 (2H, brd, J=13.2 Hz), 1 .97-2.29 (3H, m), 2.36 (2H,d, J=6.4 Hz), 2.56-2.69 (2H, m), 2.92 (2.1 H, s), 2.99 

(0.9H, s), 3.00-3.08 (2H, m), 3.48 (0.7H, d, J=15.6 Hz), 3.49-3.56 (1H, m). 3.66 (0.7H, d, J=15.6 Hz), 3.70 
(0.6H, s), 4.55 (0.3H, d, J=8.3 Hz), 4.58 (0.7H, d, J=8.3 Hz), 6.57 (0.3H, d, J=8.3 Hz), 6.73 (0.3H, d, J=8.3 
Hz), 6.78-6.82 (1.4H, m), 6.83 (0.7H, d, J=8.3 Hz), 7.1 1 (0.3H, dd, J=8.3, 2.5 Hz), 7.23 (0.7H, d, J=8.3 Hz), 
7.36 (0.3H, d, J=2.0 Hz), 7.39 (0.3H, d, J=8.3 Hz). 

25 

IR(KBr) 

v 3420, 1620. 1321, 1127, 1035 cm 1 . 

30 Mass (FAB) 

m/z 543 (M+H)+. 



Elementary Analysis: As C29H32N2O4CI2 • HCI • O.7H 2 0 



Calcd.: 


C, 58.78; 


H, 5.85; 


N, 4.73; 


CI, 17.95. 


Found.: 


C, 58.72; 


H, 5.86; 


N, 4.71; 


CI, 18.03. 



Compound 54 



45 



50 




51 

55 

mp 184-187°C (decomposition) 
NMR (500 MHz, DMSO-d 6 ) 



95 
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6 0.35-0.75 (4H, m), 1 .00-1 .53 (4H, m), 1 .09 (2.25H, t, J=6.8 Hz), 1.15 (0.75H, t, J=6.8 Hz), 1 .60-1 .75 (1H, m) t 
1.93-2.10 (1H, m), 2.38-2.50 (1H, m), 2.80-2.93 (1H, m), 2.96-3.08 (2H, m), 3.15-3.35 (3H, m), 3.40-3.60 
(2H, m), 3.56 (2.25H, s), 3.76 (0.75H, s), 3.76-3.87 (1H, m), 4.76 (0.75H, brd, J=7.9 Hz), 5.07 (0.25H, brd, 
J=7.9 Hz), 6.08 (0.25H, brs), 6.45 (0.75H, brs), 6.63 (0.25H, d, J=7.9 Hz), 6.71 (0.25H, d, J«7.9 Hz), 6.72 
(0.75H, d, J=8.1 Hz), 6.80 (0.75 H, d, J=8.1 Hz), 6.98 (0.75H, dd, J=8.3, 2.0 Hz), 7.03 (0.75H, d, J=2.0 Hz), 
7.24 (0.25H. dd, J=8.3, 2.0 Hz), 7.51 (0.75H, d, J=8.3 Hz), 7.53 (0.25H, d, J=2.0 Hz), 7.57 (0.25H, d, J=8.3 
Hz), 8.80 (1H, brs) 9.31 (0.25H, s), 9.65 (0.75H, s). 

IR (KBr) 

v 3420. 1626, 1508, 1319, 1127, 1033 cm" 1 . 

Mass (FAB) 

m/z557(M+H)+. 



Elementary Analysis: As C30H34N2O4CI2 • HCI • 0.3H 2 0 



Calcd.: 


C, 60.12; 


H, 5.99; 


N, 4.67; 


CI, 17.74. 


Found.: 


C, 60.14; 


H, 6.17; 


N, 4.70; 


CI, 17.70. 



[Examples 45-63] 

17-cyclopropylmethy1-3,14p-dihydr^ 55 
(yield: 57%), l7-cyclopropytmethyl-3,14p-dihydr^^ • hydro- 

chloride 56 (yield: 43%), 17-cyclopropyimethyl-3,14p-dih^ mor- 
phinan* hydrochloride 57 (yield: 84%), 17-cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-6p-(N-methyl-phenoxyacet- 
amido)morphinan • tartrate 58 (yield: 75%), 17-cyclopropylmethyl-3,14p<fihydroxy 
carbamldo)morphinan • tartrate 59 (yield: 81%), 17-c^clopropylmethyl-3,14fJ-dihydroxy-4^^ 

luoromethylcinnamamido)morphinan* tartrate 60 (yield: 84%), 17-cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-6p- 
[N-methyl-trans-3-(3-furyl)acrylamido]morphinan* tartrate 61 (yield: 91%), 17-cydopropylmethyt-3,14p-dihydroxy- 
4 r 5a-epoxy-6p-(N-methylhexanamido)morphinan- tartrate 62 (yield: 43%), 17-cydoprof^lmethyl-3,14p-dihydroxy- 
4 r 5a-epoxy-6p-(N-methyl-3-methoxycinnamamido) morphinan • tartrate 63 (yield: 88%), 17-cyclopropylmethyl-3,14p- 
dihydroxy-4,5a-epoxy-6p-(N-methyl-3-<^clopen^ 64 (yield: 39%), 1 7-cydopropyl- 

methyl-3,14p<lihydroxy-4,5a-epoxy-6p-(N-methylthiophenoxyacetamido)rrw 65 (yield: 75%), 17- 

cyclopropylmethyl-3, 1 4p-dihydroxy-4,5a-epoxy-6p-(N-methyl-2-naphthamido)rnorphinan • hydrochloride 66 (yield: 
95%), 17-cyclopropylmethyl-3.14p<lihydroxy-4,5a^^ 

trate 67 (yield: 63%). 17-cyclopropylmethyl-3 f 14p-dihydroxy-4.5a-epoxy-6p-(N-methyl-3-cyclohexylacrylamido) mor- 
phinan • tartrate 68 (yield: 77%). 17-cyclopropylmethyl-3.14p-dihydroxy-4,5a-epoxy-6p^N-methyl-3-methylcinnam- 
amido)morphinan • hydrochloride 69 (yield: 87%), 17-cyclopropylmethyl-3,14p-dihydroxy-4 t 5a-epoxy-6p-[N-methyl- 
trans-3-(2-furyl)acrylamido]morphinan • hydrochloride 70 (yield: 80%), 17-cyclopropylmethyl-3,14p<Jihydroxy-4,5a- 
epoxy-6p-[N-methyl-trans-3-(3-thienyl) acrylamido]morphinan • methanesulfonate 71 (yield: 88%), 1 7-cydopropylme- 
thyl-3,14p-dihydroxy-4,5a-epoxy-6p-(N-methy^^ • hydrochloride 2E (yield: 

93%), and 17-cyclopropylmethyl-3,14p-dihydroxy-^^ morphina- 
n* tartrate 73 (yield: 84%) were obtained by following the procedure of example 11 but using 17-cyclopropylmethyl- 
4,5a-epoxy-3.14p-dihydroxy-6p-methylaminomorphinan 10 instead of the starting material 17-cyclopropylmethyl-4,5a- 
epoxy-3,14p-dihydroxy-6a-methylaminomorphinan 4, and using phenylacetyl chloride, benzyl chloroformate, 3-phenyl- 
propionyl chloride, phenoxyacetyl chloride, butyl chloroformate. 3-trifluoromethylcinnamoyl chloride, trans-3-(3- 
furyl)acryloyl chloride, hexanoyl chloride, 3-methoxycinnamoyl chloride, 3-cyctoperrtylpropionyl chloride, thiophenoxy- 
acetyl chloride. 2-naphthoyl chloride, 2-methoxyethyl chloroformate. trans-3-cyclohexylacryloyl chloride, 3-methyldn- 
namoyl chloride. trans-3-(2-furyl)acrytoyl chloride, trans-3-(3-thienyl)acryloyi chloride, 2-trifluoromethyIcinnamoyl 
chloride and 4-trifluoromethyldnnamoyl chloride instead of 3,4-dichlorophenylacetyl chloride. 



96 



Compound 55 
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55, 

mp205-207°C 

NMR (500 MHz, DMSO-d 6 ) 

6 0.40 (1H, m), 0.50 (1H, m), 0.57 (1H, m), 0.67 (1H, m). 0.81 (1H, m), 1.00-1.08 (2H, m), 1.37-1.56 (2H, m), 
1.97 (1H, m), 2.42-2.53 (2H, m), 2.83 (3H, s), 2.85 (1H, m), 2.45-3.07 (3H, m), 3.25-3,37 (2H, m), 3.46-3.57 
(2H, m), 3.81 (0.8H, m), 4.04 (0.2H, m), 4.81 (0.8H, m), 4.88 (0.2H, m), 6.31 (0.2H, br s), 6.42 (0.8H, br s), 
6.63(0.2H,d,J=8.1 Hz), 6.70 (0.2H, d, J=8.1 Hz), 6.75 (0.8K d, J=8.1 Hz), 6.77-6.80 (1.4H, m) ( 6.84 (0.8H, 
d, J=8.1 Hz), 7.12-7.33 (3.6H, m), 8.80 (1H, br s), 9.27 (0.2H, s), 9.65 (0.8H, s). 

IR (KBr) 

v 3400, 1620, 1502, 1460, 1321, 1125, 1033, 920, 859, 748, 719 cm' 1 

Mass (FAB) 

m/z 475 ((M+H)+). 



Elementary Analysis: As 0^34^04 • HC! • 0.5H 2 0 



Calcd.: 
Found.: 



C, 66.98: 


H, 6.98; 


N, 5.38; 


C. 67.25; 


H, 7.05; 


N, 5.40; 



CI, 6.82. 
CI, 6.43. 



Compound 56 
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8 0.31-0.47 (1H, m), 0.47-0.56 (1H, m), 0.56-0.63 (1H, m), 0.63-0.76 (1H, m), 1.00-1.14 (1H, m), 1.20-1.52 
(3H t m), 1.63-1.82 (1H, m), 2.03-2.22 (1H, m), 2.34-2.59 (1H, m), 2.80-2.90 (1H, m), 2.90 (1.7H, s), 2.93 
(1.3H, s), 2.98-3.17 (2H, m), 3.22-3.40 (2H, m), 3.60-3.72 (0.6H, m), 3.72-3.80 (0.4H, m), 3.84 (1H,d, J=4.9 
Hz), 4.83 (1H. brt), 4.98 (0.4H, d, J=13.2 Hz), 5.04 (1H, d, J=12.7 Hz), 5.09 (0.6H, d, J-13.2 Hz), 6.42 <1H, 
5 brs). 6.72 (0.6H, d, J=8.3 Hz), 6.77 (0.4H, d, J=7.8 Hz), 7.37 (5H, s), 7.16-7.45 (2H, m), 8.83 (1 H, brs), 9.32 

(0.4H, s), 9.45 (0.6H, s) 

IR (KBr) 

io v 1678, 1560, 1543, 1460, 1315, 1152, 1033 cm 1 . 

Mass (FAB) 

m/z 491 ((M+H)+). 

15 





Elementary Analysis: As C29H35N2O5CI 


20 


Caicd.: 


C, 66.09; 


H, 6.69; 


N, 5.31; 


CI, 6.73 




Found.: 


C, 66.10; 


H, 6.64; 


N, 5.18; 


CI, 6.56 



Compound 57 

25 



30 




35 

52 

mp 207.0°C (decomposition) 
40 NMR (400 MHz, DMSO-d 6 ) 



5 0.31-0.47 (1H, m), 0.47-0.55 (1H t m). 0.55-0.63 (1H, m), 0.63-0.75 (1H, m), 0.99-1.13 (1H, m), 1.13-1.50 
(3H. m). 1.60-1.78 (1H. m), 1.98-2.16 (1H, m), 2.28-2.52 (3H, m), 2.52-2.95 (4H. m), 2.83 (2.4H, s), 2.96 
(0.6H, s). 2.95-3.16 (2H, m), 3.22-3.35 (2H, m), 3.36-3.53 (1H, m), 3.83 (1H, m), 4.79 (0.8H, d, J=7.8 Hz), 
45 4.85 (0.2H, d, J=8.3 Hz), 6.38 (0.2H, m), 6.46 (0.8H, m), 6.60-6.80 (2H, m), 7.02-7.32 (5H, m), 8.82 (1 H, br 

s), 9.29 (0.2H, s). 9.56 (0.8H, s) 



IR (KBr) 

50 v 3416, 1622, 1502, 1454, 1410, 1383, 1321, 1125cm 1 . 



Mass (FAB) 

m/z 489 (M+ ). 



55 
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Elementary Analysis: As 03^37^0401! • O.2H2O 


Calcd.: 


C. 67.92; 


H, 7.11; 


N, 5.28; 


CI, 6.68 


Found.: 


C, 67.96; 


H, 7.06; 


N, 5.27; 


CI, 6.85 



Compound 58 



OH 



TO 



mp 150-200°C (decomposition) 
NMR (500 MHz, DMSO-d 6 ) 

6 0.21 (2H, m), 0.46-0.58 (2H, m), 0.90 (1H, m), 1.15-1.46 (3H, m), 1.57(1H, m), 2.03-2.17 (2H, m), 2.28(1H 
m), 2.58-2.78 (3H, m), 2.82 (2.4H, s). 3.00 (0.6H, s). 3.08 (1 H, d, J=18.9 Hz), 3.24 (1 H, m), 3.45 (1 H, m), 3 50 
(3H, br s, 3 x OH), 4.00-4.05 (1H, m), 4.04 (1H, s), 4.63-4.82 (3H, m), 6.54-6.67 (2H, m), 6.78-6.95 (3H, m) 
7.18-7.29 (2H, m), 9.34 (1 H, br s, NH+). 

IR (KBr) 

v 3390, 1638. 1601, 1497, 1323, 1241, 1118. 1064, 1035, 922, 859 cm* 1 . 

Mass (FAB) 

m/z 491 ((M+H)+). 





Elementary Analysis: As 




34N2O5-O.5C4H5O6-I.IH2O 


Calcd.: 


C, 63.60; 


H, 6.75; 


N, 4.78. 


Found.: 


C, 63.69; 


H. 6.63; 


N, 4.72. 
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Compound 59 



EP0846 694 A1 




53. 



15 



mp 110-150°C (decomposition) 
NMR (400 MHz, DMSOd 6 ) 

20 d 0.20 (2H, m), 0.45-0.56 (2H, m), 0.76-0.96 (4H, m), 1.14-1.40 (5H, m), 1 .40-1 .60 (3H, m), 2.01 -2.15 (2H, m), 
2.25 (1H, m), 2.55-2.77 (3H, m), 2.82 (3H, s), 3.06 (1H, d, J=18.6 Hz), 3.23 (1H, m), 3.53 (3H t br s, 3 x OH), 
3.53-3.68 (2H, m), 3.84-3.98 (2H, m), 4.01 (1H, s), 4.67 (1H, m), 6.55 (1H, d, J=8.1 Hz), 6.61 (1H, d, J=8.1 
Hz), 9.10 (1H, br s, NH+). 

25 IR (KBr) 

v 3420. 1678. 1607, 1460, 1408, 1359, 1315, 1164, 1122, 1067, 1035, 922, 861 cnf 1 . 

Mass (FAB) 
30 m/z 457 ((M+H)+). 





Elementary Analysis: As 


C26H36N2O5 • 0.5C 4 H 6 O 6 • 0.5H 2 O 


Calcd.: 


C. 62.21; 


H, 7.46; 


N, 5.18. 


Found.: 


C, 62.21; 


H, 7.59; 


N, 5.33. 



45 



50 



55 
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Compound 60 
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OH 




mp 156-159°C 

NMR (400 MHz, DMSO-d 6 ) 

6 0.21 (2H, m), 0.52 (2H. m), 0.91 (1H. m), 1.2-1.5 (3H, m), 1.57 (1H, d, J=13.2 Hz), 2.12 (2H, m), 2.29 (1H, 
m), 2.49 (1H, m), 2.6-2.8 (3H, m), 2.90 (2H, s), 3.08 (1H, d, J=18.6 Hz), 3.17 (1H, s), 3.26 (1H, m), 3.67 
(0.7H, m), 4.02 (1 H, s), 4.21 (0.3H, m), 4.68 (0.7H, d, J=7.8 Hz), 4.79 (0.3H, d, J*8.3 Hz), 6.6-6.8 (2.6H, m), 
7.37 (1H, dd, J=7.3, 16.1 Hz), 7.5-7.8 (3.8H, m), 8.02 (0.3H, d, J=7.8 Hz), 8.14 (0.3H, s) 

IR(KBr) 

v 3350, 1649, 1601, 1336, 1168, 1127 cm- 1 . 

Mass (FAB) 
m/z555(M+H) 



Elementary Analysis: As 
C 3 iH33N 2 0 4 F3 • 0.5(C 4 H 6 O 6 ) • 0.3H 2 O 



Calcd.: 


C, 62.41; 


H, 5.81; 


N, 4.41; 


F, 8.98 


Found.: 


C, 62.32; 


H, 5.99; 


N, 4.48; 


F, 8.88 



Compound 61 




EPO 846 694 A1 

mp 168-172°C 

NMR (400 MHz, DMSOd 6 ) 

5 0.20 (2H, brs), 0.52 (2H, m),0.90 (1H, m), 1.2-1.4 (3H, m), 1.56 (1H, d, J=13.2 Hz), 2.12 (2H, m). 2.24 (1H, 
5 m), 2.47 (1H t m), 2.5-2.8 (3H, m), 2.86 (2H, s), 3.08 (1H, d, J=19.6 Hz), 3.10 (1H, s), 3.22 (1H, m), 3.60 

(0.7H, m). 4.00 (1H, s), 4.19 (0.3H, m), 4.66 (0.7H, d, J=8.3 Hz), 4.76 (0.3H, d. J=8.3 Hz), 6.39 (0.7H, d, 
J=15.6 Hz), 6.5-6.7 (2H, m), 6.74 (0.7H, d, J=8.3 Hz), 6.89 (0.3H, d, J=15.1 Hz), 7.00 (0.3H, s), 7.21 (0.7H, 
d, J=15.6 Hz), 7.36 (0.3H, d, J=15.1 Hz), 7.66 (0.7H, s), 7.72 {0.3H, s). 7.92 (0.7H, s), 8.03 (0.3H, $) 

10 IR (KBr) 

v 3370, 1651, 1599, 1323, 1158, 1 114 cm 1 . 

Mass (FAB) 
15 m/z477(M4-H) 



20 



25 





Elementary Analysis: As 


C28H32N2O5 • 0.5(C 4 H 6 O 6 ) • 0.2H 2 O 


Calcd.: 


C, 64.90; 


H, 6.43; 


N, 5.04. 


Found.: 


C, 64.79; 


H, 6.59; 


N, 5.01. 



Compound 62 



30 



35 




62 



40 



45 



50 



55 



mp 150-158°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

6 0.23 (2H, m), 0.48-0.59 (2H, m), 0.79 (2.1H, brt, J=6.8 Hz), 0.88 (0.9H, br t, J=6.8 Hz), 0.92 (1H, m), 1.11- 
1.22 (3H, m), 1.23-1.51 (6H, m), 1.58 (1H, m), 1.98-2.33 (5H, m), 2.52 (1H, m), 2.67-2.82 (3H, m), 2.77 
(2.1 H, s), 2.93 (0.9H, s), 3.1 1 (1 H, br d, J=19.1 Hz), 3.33 (1H, m). 3.48 (1H, m), 3.50 (5H, br s, 5 x OH), 4.08 
(2H, s), 4.60 (0.7H, d, J=8.3 Hz), 4.72 (0.3H, d, J=8.3 Hz), 6.56 (0.3H, d. J=7.8 Hz), 6.60 (0.7H, d, J=7.8 Hz), 
6.62 (0.3H, d, J=7.8 Hz), 6.67 (0.7H, d, J=7.8 Hz), 9.26 (1H, br s, NH+). 

IR (KBr) 

v 3314, 1719, 1618, 1460, 1412, 1311, 1267, 1120, 1069, 1035, 922, 859 cm" 1 . 

Mass (FAB) 

m/z455((M+H)+). 
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Elementary Analysis: As 
C27H38N2O4 • C 4 H50 6 • 1 .OH2O 



Calcd.: 


C, 59.79; 


H, 7.45; 


N, 4.50. 


Found.: 


C. 59.59; 


H, 7.46; 


N, 4.67. 



70 

Compound £3 



OH 



75 




£2. 

25 

mp 160°C (decomposition) 
NMR(4G0MHz, DMSO-d 6 ) 

30 8 0.15-0.35 (2H, m), 0.45-0.65 (2H, m), 0.85-1.05 (1H, m), 1.20-1.50 (3H, m). 1.52-1.70 (1H, m), 2.00-2.25 
(2H, m), 2.25-2.42 (1H, m), 2.63-2.77 (3H, m), 2.90 (1.8H, s), 2.90-4.20 (3H, br s), 3.05-3.22 (1H, m), 3.15 
(1.2H, s), 3.22-3.42 (1H, m), 3.50-3.74 (1.6H, m), 3.77 (1.8H, s), 3.80 (1.2H, s), 4.00 (1H, s), 4.20 (0.4H, br 
s), 4.71 (0.6H, d. J=7.8 Hz), 4.80 (0.4H, d, J=8.3 Hz), 6.55-6.71 (2.6H, m), 6.92 (0.6H, dd, J=8.3, 2.5 Hz), 
6.95-7.03 (1H, m), 7.10 (0.6H, d, J=7.3 Hz), 7.17 (0.4H, d, J=15.1 Hz), 7.23-7.35 (2.4H, m), 7.42 (0.4H, d! 

35 J=15.6 Hz), 9.07 (0.4H, br s), 9.37 (0.6H, br s) 

IR(KBr) 

v 3390, 1642, 1599, 1460, 1408, 1313, 1272, 1 127, 1035, 787, 683 cnV 1 . 

40 

Mass (FAB) 

nVz517((M+H)+). 



Elementary Analysis: As 




C33H39N2O8 '0.7H 2 O 




Calcd.: 


C, 65.59; 


H, 6.74; 


N, 4.64 


Found.: 


C, 65.46; 


H, 6.78; 


N, 4.70 



55 
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Compound 64 



OH 




mp 145-160°C (decomposition) 
NMR (400 MHz, DMSOd 6 ) 

5 0.23 (2H. m) ( 0.48-0.59 (2H, m), 0.82-1.12 (3H, m), 1.14-1.78 (13H, m), 2.00-2.33 (5H, m), 2.52 (1H. m), 
2.66-2.81 (3H, m), 2.76 (2.4H, s), 2.93 (0.6H, s). 3.1 1 (1H, br d, J=18.6 Hz), 3.31 (1 H, m), 3.46 (1 H, m), 3.50 
(5H, br s, 5 x OH), 4.07 (2H, s), 4.61 (0.8H, d, J=7.8 Hz), 4.71 (0.2H, d, J=7.8 Hz), 6.56 (0.2H, d, J=8.0 Hz), 
6.59 (0.8H, d, J=8.0 Hz), 6.61 (0.2H, d, J=8.0 Hz), 6.66 (0.8H, d f J=8.0 Hz), 9.25 (1H. br s. NH+). 

IR(KBr) 

v 3398, 1721, 1620, 1456, 1408, 1325, 1243, 1125, 1071, 1035, 922, 859 cm' 1 . 

Mass (FAB) 

m/z 481 ((M+H)+). 





Elementary Analysis: As 


C29H 4 oN 2 0 4 • C 4 H 6 O 6 .0.3H 2 O 


Calcd.: 


C, 62.31; 


H, 7.38; 


N, 4.40. 


Found.: 


C, 62.18; 


H, 7.65; 


N, 4.57. 



Compound 65 



OH 




mp 145.0°C (decomposition) 
NMR (400 MHz, DMSO<J 6 ) 
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8 0.15-0.30 (2H, m), 0.43-0.60 (2H, m), 0.83-0.98 (1H, m), 1.13-1.26 (1H, m), 1.26-1.41 (2H, m), 1.43-1.62 
(1H, m), 1.97-2.19 (2H, m), 2.19-2.33 (1H, m), 2.40-2.55 (1H, m), 2.55-2.78 (3H. m), 2.80 (2.4H, s). 3.03 
(0.6K s), 3.05 (1H, br d, J=13.4 Hz), 3.22 (1H, br s), 2.90-4.30 (3K br s), 3.42-3.52 (1H, m), 3.74 (0.8H, d, 
J-14.0 Hz), 3.91 (0.8H, d. J-14.7 Hz), 3.96 (0.2H, d, J»14.6 Hz), 4.02 (0.2H, d, J=14.6 Hz), 4.04 (1 H, s), 4.61 
(0.8H, d, J=7.9 Hz), 4.73 (0.2H, d, J=7.9 Hz), 6.55 (0.2H, d, J=7.9 Hz), 6.59-6.67 (1H, m), 6.71 (0.8H, d, 
J=7.9 Hz), 7.08-7.26 (4.2H, m), 7.30 (0.4H, t), 7.35-7.42 (0.4H, m), 9.10-9.60 (1H, br s) 

IR (KBr) 

v 3380, 1620, 1508, 1408, 1313, 1267, 1122, 1035, 690 cm 1 . 

Mass (FAB) 

m/z 507 ((M+H)+). 



Compound 66 



Elementary Analysis: As C 31 ^37^07 6 S1.0.6H 2 O 



Calcd.: 
Found.: 



C, 62.08; 


H, 6.44; 


N, 4.61; 


C. 61.84; 


H, 6.60; 


N.4.67; 



S. 5.28. 
S. 5.35. 



Me 




mp 220°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

5 0.34 (1H, m), 0.47 (1H, m), 0.54 (1H. m). 0.62 (1H, m), 0.87 (1H. m), 0.99 (1H. m), 1.28 (1H, m), 1.4-1.6 (2H, 
m), 2.17 (1H, m), 2.34 (1H, m), 2.52 (1H, m), 2.7-2.9 (2H, m), 3.01 (1H, m), 3.10 (2H, s). 3.2-3.4 (3.7H, m), 
3.70 (0.7H, m), 3.87 (0.3H, m), 4.15 (0.3H, m), 5.00 (0.7H, d, J=7.8 Hz), 5.06 (0.3H, m), 6.37 (0.3H, m), 6.39 
(0.7H, d, J=7.8 Hz), 6.58 (0.7H, d. J=8.3 Hz), 6.71 (0.3H, m), 7.6-8.0 (7H, m) 

IR (KBr) 

v 3400, 1620, 1319, 1176, 1120, 1035 cm' 1 . 

Mass (FAB) 

m/z 511 (M+H) 
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Elementary Analysis: As C32H34N2O4 • HQ • 0.4H 2 0 


Calcd.: 
Found.: 


C, 69.34; 
C. 69.13; 


H, 6.51; 
H, 6.86; 


N, 5.05; 
N, 4.96; 


CI, 6.40 
CI, 6.73 



to Compound 6Z 



OH 



15 



20 



25 



30 



35 



40 



45 



50 



*N7 




°2 

Me 

OH 



o 

X, 



OMe 



£2 



mp >130°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

6 0.23 (2H, m), 0.48-0.58 (2H, m), 0.92 (1 H. m), 1 .23-1 .38 (3H, m), 1 .58 (1 H, m), 2.02-2.1 8 (2H, m), 2.27 (1 H, 
m), 2.52 (1H, m), 2.66-2.79 (3H, m), 2.81-2.87 (3H, m), 3.08 (1H, br d, J=18.6 Hz), 3.14 (1.5H, br s), 3,28 
(1 .5H, br s), 3.30 (1H, m), 3.42-3.57 (2H, m), 3.50 (4H, br s, 3.5 xOH + 0.5 x COOH), 3.61 (1H, m), 4.02- 
4.13 (2H, m), 4.05 (1 .5H, s), 4.69 (1H, m), 6.56 (1H, d, J=8.3 Hz), 6.63 (1 H, m), 9.15 (1 H, br s, NH+). 

iR (KBr) 

v 3424, 1686, 1609, 1460, 1410, 1313. 1251, 1123, 1066. 1033. 922, 905, 859 cm" 1 . 

Mass (FAB) 

m/z 459 ((M+H)+). 





Elementary Analysis: As 


C 2 5H 34 N 2 0 6 • 0.75C 4 H 6 O 6 • 0.8H 2 O 


Calcd.: 


C. 57.44; 


H, 6.90; 


N, 4.78. 


Found.: 


C. 57.41; 


H, 6.89; 


N, 4.71. 



55 
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5 



10 




£3 



mp 154.0°C (decomposition) 
NMR(500 MHz, DMSO-d 6 ) 

20 8 0.16-0.32 (2H, m), 0.42-0.62 (2H, m), 0.82-1.02 (2H, m), 1.02-1.42 (7H, m), 1.42-1.80 (6H, m), 1.88-2.33 
(4H, m), 2.42-2.58 (1H, m), 2.58-2.87 (3H, m), 2.60-5.10 (3H br s), 2.81 (2.1H, s), 3.01 (0.9H, s), 3.09 (1H, 
br d, J=18.3 Hz), 3.28 (1H, br s), 3.60 (0.7H, m) f 4.05 (1H, s), 4.1 1 (0.3H, m), 4.61 (0.7H, d, J=7.9 Hz), 4.73 
(0.3H. d, J=8.5 Hz), 5.93 (0.7H, d, J=15.3 Hz), 6.33 (0.7H, d, J=15.3 Hz), 6.34 (0.3H, d, J=15.3 Hz), 6.52- 
6.62 (1.6H, m), 6.66 (0.7H, d, J=8.5 Hz), 8.60-9.60 (1H, br s) 

25 

IR (KBr) 

v 3322, 1651, 1601, 1504, 1450, 1410, 1311, 1267, 1216, 1129, 681 cm" 1 . 

30 Mass (FAB) 

m/z 493 ((M+H)+). 



35 





Elementary Analysis: As 

Q32.8 H 44.2 N 208.2 " 0 6H 2° 




Calcd.: 


C, 64.36; 


H, 7.54; 


N, 4.58 


40 


Found.: 


C. 64.37; 


H, 7.67; 


N, 4.58 



Compound 69 



45 



50 




£2 



mp 245°C (decomposition) 
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NMR (400 MHz, DMSO-dg) 

5 0.42 (1H, m), 0.50 (1H, m), 0.59 (1H, m), 0.69 (1H f m), 1.07 (1H, m), 1.2-1.5 (3H, m), 1.72 (1H, d, J=13.7), 
2.12 (1H, m), 2.34 (3H, s), 2.4-2.6 (2H, m), 2.88 (1H, m), 2.92 (2H, s), 3.0-3.1 (2H, m), 3.18 (1H, s), 3.3-3.4 
(2H, m), 3.66 (0.7H, m), 3.83 (1H, m) ( 4.20 (0.3H, m), 4.83 (0.7H, d, J=7.8 Hz), 4.90 (0.3H, d, J=8.3 Hz), 6.6- 
6.8 (2H, m), 6.85 (0.7H, d, J=8.3 Hz), 7.1-7.3 (4.4H, m), 7.41 (0.3H, d, J=15.1 HZ), 7.48 (0.3H, d, J=7.3 Hz), 
7.54 (0.3H, brs) 

IR(KBr) 

v 3390. 1647, 1605, 1323, 1 127, 1035 cm" 1 . 

Mass (FAB) 

m/z 501 (M+H) 



Elementary Analysis: As C 31 H3 6 N 2 04 • HCI • 0.8H 2 0 



Calcd.: 
Found.: 



C, 67.51; 


H, 7.06; 


N, 5.08; 


C, 67.35; 


H, 7.05; 


N, 5.17; 



CI, 6.43. 
CI, 6.53. 



Compound 70 



OH 




XT 



O 
file 




1SL 



mp 200°C (decomposition) 
NMR (400 MHz, DMSOd 6 ) 

8 0.42 (1H, m), 0.53 (1H, m), 0.61 (1H, m), 0.69 (1H, m), 1.08 (1H, m), 1.28 (0.5H, m), 1.3-1.5 (2.5H, m), 1.74 
(1H, m), 2.15 (1H, m), 2.4-2.6 (2.5H, m), 2.8-2.9 (1.5H, m), 2.93 (1.5H, s). 3.0-3.1 (2H, m), 3.16 (1.5H, s), 
3.3-3.4 (2H, m), 3.61 (0.5H, m), 3.85 (1H, brs), 4.20 (0.5H, m), 4.85 (0.5H, d, J=7.3 Hz), 4.91 (0.5H, d, J=7.8 
Hz), 6.4-6.7 (3.5H, m), 6.8-6.9 (1 .5H, m),7.14 (0.5H, d. J=15.1 Hz), 7.28 (0.5H, d, J=15.6 Hz), 7.68 (0.5H, s), 
7.80 (0.5H, s) 

IR(KBr) 

v 3390, 1647, 1597, 1321, 1127, 1017 cm" 1 . 

Mass (FAB) 

m/z 477 (M+H) 
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♦ 
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Elementary Analysis: As C28H32N2O5 • HCI • 0.6H 2 0 



Caicd.: 
Found.: 



C. 64.20; 


H, 6.58; 


N, 5.35; 


C, 64.21; 


H, 6.84; 


N, 5.38; 



a, 6.77. 

CI, 6.69. 



10 Compound Zl 



15 



20 




25 



30 



35 



40 



mp 235°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

5 0.42 (1H, m), 0.51 (1H, m), 0.60 (1H, m), 0.68 (1H, m), 1.08 (1H, m), 1.2-1.5 (3H, m), 1.72 (1H, d, J=12.2 
Hz), 2.12 (1H, m), 2.34 (3H, s), 2.4-2.5 (2H, m), 2.86 (1H, m), 2.91 (2H, s), 3.0-3.1 (2H, m), 3.15 (1H t s), 3.3- 
3.5 (2H, m), 3.61 (0.7H, m), 3.82 (1 H, brs), 4.19 (0.3H, m), 4.81 (0.7H, d, J=7.8 Hz), 4.89 (0.3H, d, J=8.3 Hz), 
6.46 (0.7H, d, J=15.6 Hz), 6.6-6.7 (1 .3H, m), 6.85 (0.7H, d, J=7.8 Hz), 7.00 (0.3H, d, J=15.1 Hz), 7.26 (0.7H, 
d, J«4.9 Hz), 7.31 (0.7H, d, J=15.6 Hz), 7.46 (0.3H, d, J=15.1 Hz), 7.5-7.7 (2H, m), 7.87 (0.3H, s) 

IR (KBr) 

v 3410, 1642, 1595, 1323, 1 127, 1035, 859 cm 1 . 

Mass (FAB) 

m/z 493 (M+H) 



45 





Elementary Analysis: As 
C28H32N2O4S • CH3SO3H • O.2H2O 


50 


Calcd.: 


C, 58.80; 


H, 6.19; 


N, 4.73; 


S. 10.83 




Found.: 


C. 58.60; 


H, 6.42; 


N, 4.72; 


S, 10.82 



55 
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Compound 72 



10 




15 



22 



20 



25 



mp 196-199°C 

NMR (400 MHz, DMSO-d 6 ) 

6 0.41 (1 H, m), 0,53 (1 H, m), 0.59 (1 H, m), 0.67 (1 H, m), 1 .09 (1 H, m), 1 .3-1 .5 (3H, m), 1 .73 (1 H, d J=1 3.2 Hz), 
2.20 (1H, m), 2.4-2.6 (2H, m), 2.88 (1H, m), 2.97 (2H, s), 3.0-3.1 (2H, m), 3.23 (1H, s), 3.3-3.4 (2H, m), 3.68 
(0.7H, m), 3.87 (1H, brs), 4.18 (0.3H, m), 4.88 (0.7H, d, J=7.8 Hz), 4.97 (0.3H, d, J=8.3 Hz), 6.6-6.9 (2.7H, 
m), 7.28 (0.3H, d, J=15.1 Hz), 7.5-7.7 (1.7H, m), 7.7-7.9 (3H, m), 8.14 (0.3H, d, J=7.8 Hz) 

IR (KBr) 

v 3400, 1649, 1605, 1460. 1317, 1125, 1036cm" 1 . 



30 



Mass (FAB) 

m/z555(M+H) 



35 


Elementary Analysis: As 03^33^(^3 • 1 .1 HCI • 0.4H 2 0 




Calcd.: 


C. 61.86: 


H, 5.84; 


N, 4.65; 


F, 9.47; 


CI, 6.48 




Found.: 


C, 61.88; 


H, 5.94; 


N, 4.67; 


F, 9.47; 


CI, 6.44 



40 



Compound 23 



OH 



45 



50 





OH 



73 



55 



mp 167-170°C 



110 
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NMR (400 MHz, DMSOd 6 ) 



8 0.21 (2H, m), 0.52 (2H, m),0.91 (1H, m), 1.2-1.4 (3H, m), 1.58 (1H, m), 2.1-2.2 (2H, m), 2.30 (1H, m), 2.49 
(1H, m), 2.6-2.8 (3H, m), 2.90 (2H, s), 3.18 (1H, d, J=18.6 Hz), 3.16 (1H, s). 3.24 (1H, m), 3.65 (0.7H, m), 
4.03 (1H, s), 4.20 (0.3H, m), 4.68 (0.7H, d. J=8.3 Hz), 4.79 (0.3H, d, J=7.8 Hz), 6.5-6.7 (1.3H, m), 6.8-6.9 
(1.4H, m), 7.34 (1H, d, J=15.6 Hz), 7.51 (0.3H, d, J=15.6 Hz), 7.7-7.8 (3.7H, m), 7.94 (0.3H, d, J=8.3 Hz) 



IR(KBr) 



10 v 3400, 1649, 1601, 1325. 1168, 1114cm" 1 . 



Mass (FAB) 

m/z555(M+H) 



15 



Elementary Analysis: As 
C31H33N2O4F3 • 0.5(C 4 H6O 6 ) • 0.3H 2 0 



Calcd.: 


C, 62.41; 


H, 5.81; 


N, 4.41; 


Found.: 


C. 62.36; 


H, 5.80; 


N, 4.41; 



25 [Example 64] 

1 7-cyclopropylmemyl-14p-hydroxy-^ . phosphate 74 

(yield: 82%) was obtained by following the procedure of example 11 but using 17-cyclopropylmethyl-4,5a-epoxy-14p- 
hydroxy-6a-methylaminomorphinan § instead of the starting material 17-cyclopropylmethyl-4,5a-epoxy-3,14p-dihy- 
30 droxy-6a-methylaminomorphinan 4, and using benzyl chloroformate instead of 3,4-dichlorophenylacetyl chloride. 



35 




40 

1A 



mp122-125°C 

NMR (400 MHz, DMSO-d 6 ) 

5 0.23 (2H, m), 0.54 (2H, m), 0.93 (1H, m), 1.06 (1H, m), 1.3-1.5 (3H, m), 1.75 (1H, m), 2.2-2.3 (2H, m), 2.5- 
so 2.7 (2H, m), 2.80 (3H, s), 2.7-2.9 (2H, m), 3.18 (1H, d, J=19.5 Hz). 3.35 (1 H, m), 4.59 (2H, m), 5.1-5.2 (2H, 

m), 6.60 (1H, d, J=7.3 Hz), 6.70 (1H, d. J=7.3 Hz), 7.10 (1H, t. J=7.3 Hz), 7.3-7.4 (5H, m) 

IR(KBr) 

55 v 3400, 1692, 1462, 1350, 1245, 1 120 cm' 1 . 

Mass (FAB) 

m/z 474 (M+H) 
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Elementary Analysis: As C29H34N2O4 • H3PO4 • 0.7H 2 0 


Calcd.: 
Found: 


C. 59.52; 
C. 59.51; 


H, 6.61; 
H, 6.56; 


N, 4.78; 
N, 4.78; 


R 5.29 
R 5.60 



10 [Example 65] 

1 7-Cyclopropylmethyl-73<Jidehydra 
mido] morphinan Z§ 



20 



25 




540 mg of 17-cyclopropyimethyl-7,8-didehydro-4^ 
nan 14 and 0.31 ml of triethylamine was dissolved in 10 ml of chloroform followed by addition of 250 mg of trans-3-(3- 
30 furyl)acryloyl chloride and stirring for 30 minutes at room temperature. The resulting solution was neutralized by addi- 
tion of saturated aqueous sodium bicarbonate followed by extraction with chloroform. The organic layer was washed 
with saturated brine, dried and concentrated. The resulting residue was separated and purified by column chromatog- 
raphy [silica gel; chloroform-chloroform :methanol (100:1)] to obtain 610 mg of crude crystal. This was then recrystal- 
lized from dichloromethane-ether to obtain 580 mg of the target compound (yield: 81%). 

35 

mp 199-201 °C 

NMR (400 MHz, CDCI 3 ) 

6 0.19 (2H. m) 0.60 (2H, m). 0.93 (1H, m), 1.58 (1H, m), 1.74 (1H, m), 2.27-2.64 (4H, m), 2.78 (1H, m), 3.00 
40 (3H, s), 3.09 (1H, d, J=18.6 Hz), 3.40 (1H, m), 3.82 (3H, s). 4.97 (1 H, brs. OH), 5.14 (1H, d. J=6.8 Hz), 5.70- 

5.77 (2H, m). 5.83 (1H, m), 6.56 (1H. d, J=8.3 Hz). 6.61 (1H. d, J=1.5 Hz), 6.66 (1H, d. J=15.3 Hz), 6.67 (1H. 
d. J=8.3 Hz). 7.42 (1H, br s), 7.63 (1H. d, J=15.3 Hz), 7.65 (1H, br s). 

IR (KBr) 

45 

v 3338, 1659, 1638, 1404, 1282, 1205. 1160. 1122, 1054, 1017, 980. 808 cm' 1 . 

Mass (El) 

m/z488(M+). 

50 

[Example 66] 

1 7-Cyclopropylmethyl-7,8<Jidehydro-4,5a-epoxy-3, 1 4p-dihydroxy-6a-[N-methyl-trans-3-(3-f uryljacrylamido] moro- 
hinan • hydrochloride 76 

55 
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OH 



5 




10 



15 300 mg of 1 7-cyclopropylmethyl-7,8-didehydro-4,5a-epoxy^^ 

furyi)acrylamido] morphinan 25 was dissolved in 5 ml of anhydrous dichloromethane and cooled to 0°C. 3.7 ml of a 
dichloromethane solution of boron tribromide (1 .0 M) was then added followed by stirring for 2 hours (at room temper- 
ature.). The reaction solution was cooled to 0°C followed by addition of 6 ml of 28% aqueous ammoniarwater (1 :4). After 
stirring for 30 minutes at 0°C, the reaction solution was extracted with chloroform and methanol (3:1). The organic layer 

20 was washed with saturated brine, dried and concentrated, and the resulting residue was purified with column chroma- 
tography (silica gel; chlorofam-chloroform:methanol:28% aqueous ammonia (100:2:0.2)] to obtain 350 mg of crude 
crystal. This was then recrystallized from dichloromethane, methanol and ethyl acetate to obtain 265 mg of a free base 
of the target compound. 238 mg of the resulting crystal was dissolved in 5 ml of methanol and concentrated after adding 
of an excess amount of methanol solution of hydrochloride. The residue was recrystallized from methanol to obtain 

25 1 59.3 mg of the target compound (yield: 57%). 



mp 251 °C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

30 8 0.43 (IK m), 0.53 (1H, m), 0.62 (1H, m), 0.72 (1H, m), 1.07 (1H, m), 1.69-1.82 (1H, m), 2.54-3.02 (4H, m), 
2.91 (3H, s). 3.08-3.18 (1H, m), 3.30-3.44 (2H, m), 4.07 (0.3H, m), 4.12 (0.7H, m), 4.94 (0.7H, d, J=6.8 Hz), 
5.21 (0.3K d. J=7.3 Hz), 5.49 (0.7H, m), 5.76 (0.3H, m), 5.83-5.94 (2H, m), 6.52-6.57 (1H, m), 6.69-6.76 
(1 .6K m), 6.95 (0.7H, d, J=15.3 Hz), 7.05 (0.7H, d, J=2.0 Hz), 7.31 (0.3H. br s, OH), 7.46 (0.7H, br s, OH), 
7.51 (1H, d, J=15.3 Hz), 7.70 (0.3H, br s), 7.74 (0.7H. br s), 8.09 (1H, br s), 8.90-9.06 (1H, m, NH+), 9.33 

35 (0.3H, br s, OH), 9.34 (0.7H, br s, OH). 



IR (KBr) 



v 3422, 3190, 1653, 1600, 1504, 1473, 1406. 1321. 1160, 1118, 1023, 949, 870, 799 cm" 1 . 

40 

Mass (FAB) 

m/z475((M+H)+). 



45 



50 



55 



Elementary Analysis: As C 2 8H3oN 2 0 5 • HCI 



Calcd.: 
Found.: 



C, 65.81; 


K 6.11; 


CI, 6.94; 


C, 65.62: 


H, 6.19; 


CI, 6.82; 



N, 5.48. 
N, 5.61. 



[Example 67] 

1 7-Cyclopropylmethyl-3,1 4p-dihydroxy-4,5a-epoxy-5p-methyl-6a-[trans-3-(3-furyl)acrylamido]morphinan • 0.5 tar- 
trate 77 (yield: 40%) was obtained by following the procedure of example 1 1 but using 1 7-cyclopropylmethyl-3, 1 4-dihy- 
droxy-4,5a-epoxy-5p-methyi-6a-aminomorphinan 19 instead of the starting material of 17-cyclopropylmethyl-4,5a- 
epoxy-3,14p-dihydroxy-6a-methylaminomorphinan 4, and using trans-3-(3-furyl)acryloyl chloride instead of 3,4-dichlo- 
rophenylacetyl chloride. 
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mp >170°C (decomposition) 
NMR(400MHz ( DMSCkle) 

6 0.31 (2H, m) ( 0.53 (2H, m). 0.81-0.97 (2H, m), 1.33-1.52 (3H, m), 1.39 (3H, s), 1.70 (1H, m), 2.21-2.33 (2H, 
m), 2.41-2.83 (4H, m), 3.06 (1H, br d, J=18.6 Hz), 3.25 (1H, m), 3.48 (3H, br s, 30H), 4.03 (1 H, s), 4.27 (1H, 
m), 6.49 (1H, d, J=8.3 Hz), 6.54 (1H, d, J=15.6 Hz), 6.61 (1H, d, J=8.3 Hz), 6.71 (1H, d, J=1.5 Hz), 7.34 (1H, 
d, J=15.3 Hz), 7.46 (1H. d. J=9.3 Hz), 7.73 (1 H, br s), 8.01 (1 H, s). 8.85 (1H, br s, NH+). 

IR (KBr) 

v 3398. 1665, 1611, 1508, 1462, 1352, 1245, 1158, 1123, 1062, 870, 803 cm 1 . 

Mass (FAB) 

m/z 477 ((M+H)+). 



Elementary Analysis: As 
C28H32N2O5 • 0.5C 4 H 6 O 6 • 1 .OHgO 



Calcd.: 


C, 63.26; 


H, 6.55; 


N, 4.92. 


Found.: 


C, 63.33; 


H, 6.43; 


N, 4.79. 



[Example 68] 

1 7-Cyclopropylmethyl-3, 1 4Mihydroxy-4,5a-epoxy-6p-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan • hydro- 
chloride 78 




21 .12 g (0.0404 mol) of 17-cyclopropylmethyl-4,5a-epoxy-3,14p-dihydroxy-6p-(N-methylamino)morphinan * phtha- 
late Ifi was dissolved in 11 0 ml of water. After adding 1 1 0 ml of THF and 8.75 g (0.0808 mol) of sodium carbonate, the 
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atmosphere of reaction system was replaced to argon. Then, 6.96 g of trans-3-(3-furyl)acryloyl chloride (0.04444 mol) 
was dissolved in 40 ml of THF and added dropwise. After stirring for 30 minutes, 40 ml of methanol and 54 ml of 3 N 
aqueous sodium hydroxide were added and stirred for 1 hour. 350 ml of ethyl acetate and 250 ml of saturated aqueous 
sodium bicarbonate were added to the reaction solution to separate, and the aqueous layer was re-extracted with 100 
ml of ethyl acetate. After washing with 200 ml of saturated brine, the resulting organic layer was dried with sodium sul- 
fate and concentrated. The residue was dissolved in 630 ml of ethyl acetate while heating, and after dissolving, 150 ml 
was distilled off white heating. The resulting solution was allowed to stand and recrystallized to obtain 15.47 g of the 
free base of the target compound. 9.03 g of this free base was suspended in 90 ml of ethanol. After then adding 18.7 
ml of 1 N aqueous hydrochloric acid, the resulting solution was concentrated and dried to obtain 9.72 g of the target 
compound (yield: 80%). 

mp 187°C (decomposition) 
NMR(400MHz. DMSOd 6 ) 

8 0.42 (1H. m). 0.51 (1H. m). 0.60 (1H, m), 0.68 (1H. m), 1.07 (1H, m), 1.26 (0.4H, m), 1.32-1.50 (3.6H. m), 
1.73 (1H, br d, J=13.7 Hz), 2.13 (1H, m), 2.40-2.60 (3H, m), 2.88 (1H, m), 2.92 (1.8H, s), 3.06 (1H, br d, 
J=13.18 Hz), 3.16 (1.2H, s). 3.59 (0.6H, m), 3.86 (1H, m), 4.19 (0.4H, m), 4.86 (0.6H, d, J=7.8 Hz), 4.92 
(0.4H, d, J=7.8 Hz), 6.35 (0.6H, d, J=15.6 Hz), 6.40 (0.4H, br s), 6.50 (0.6H, br s), 6.62 (0.6H, s), 6.64 (0.4H, 
d, J=8.3 Hz), 6.71 (1H, d, J=8.3 Hz), 6.85 (0.6H, d, J=8.3 Hz), 6.90 (0.4H, d. J=15.1 Hz), 6.99 (0.4H, s), 7.22 
(0.6H, d, J=15.6 Hz), 7.36 (0.4H, d, J=15.1 Hz), 7,66 (0.6H, s), 7.72 (0.4H, s), 7.92 (0.6H, s), 8.03 (0.4H, s), 
8.85 (1H, br s), 9.28 (0.4H, s), 9.68 (0.6H, s) 

IR (KBr) 

v 3376. 1653, 1506, 1599, 1410, 1323, 1158, 1127, 1033, 872, 799 cm" 1 . 

Mass (FAB) 

m/z477 (M+H) 



Elementary Analysis: As C28H32N2O5 • HCI • 0.2H 2 0 


Calcd.: 
Found.: 


C, 65.10; 
C, 65.11; 


H, 6.52; 
H, 6.63; 


N, 5.42; 
N, 5.60; 


CI, 6.86. 
CI, 6.80. 



[Examples 69-71] 

1 7-Cyclopropylmethyl-3,1 4p-dihydroxy-4,5a-epoxy-6fi-[trans-3-(3-furyl)acrylamido]morphinan • hydrochloride Z2, 
1 7-cyclopropylmethyl-3-hydroxy-4^ * hydrochloride §0, 

and 1 7-cyclopropylmethyl-3-hydroxy-4, 5a-epoxy-6a-[N-methyl-trans-3-(3-furyl)acrytamido]morphinan • hydrochloride 
81 were obtained by following the procedure of example 68 but using 17-cyclopropylmethyl-4,5a-epoxy-3.14p-dihy- 
droxy-6p-aminomorphinan (J.B. Jiang, R.N. Hanson, RS. Portoghese and A.E. Takemori, J. Med. Chem., 20, 1100 
(1977)), 17-cyclopropylmethyl-3-hydroxy-4,5a-epoxy-6p-methylaminomorphinan 20, and 17-cyclopropylmethyl-3- 
hydroxy-4.5a-epoxy-6a-methylaminomorphinan 21 instead of 17-cyclopropylmethyl-4,5a-epoxy-3,14p-dihydroxy-6p- 
(N-methylamino)morphinan 1£ • phthalate. 
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OH 



5 




mp 240°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

20 8 0.41 (1H, m), 0.52 (1 H, m), 0.59 (1 H, m), 0.67 (1 H, m), 1 .07 (1 H, m), 1 .32-1 .49 (2H, m), 1 .57 (1 H, m), 1 .68- 
1.83 (2H, m), 2.37-2.47 (2H, m), 2.86 (1H, m), 2.98-3.12 (2H, m), 3.27-3.39 (2H, m), 3.52 (1H, m), 3.86 (1H, 
brd, J=4.9 Hz), 4.60 (1H, d, J=7.8 Hz), 6.23 (1H, br s), 6.33 (1H, d, J=15.6 Hz), 6.65 (1H, d, J=7.8 Hz), 6.72 
(1H, d, J=7.8 Hz), 6.73 (1H, br s), 7.32 (1H, d, J=15.6 Hz), 7.74 (1H, br s), 8.01 (1H, s), 8.40 (1H, d, J=7.8 
Hz). 8.86 (1H, m, NH+), 9.36 (1 H, s, OH). 

25 

IR (KBr) 

v 3376. 3244, 1663, 1620, 1560, 1508, 1460, 1377, 1340, 1241, 1 156, 1127, 1035, 980, 872, 795 cm" 1 . 

30 Mass (FAB) 

m/z 463 ((M+H)+). 



35 



40 



Compound 8Q 



Elementary Analysis: As C27H 30 N 2 O5 • HCI *0.2H 2 0 



Calcd.: 
Found.: 



C, 64.52; 


H, 6.30; 


CI, 7.05; 


C, 64.50; 


H, 6.39; 


CI, 7.00; 



N, 5.57 
N, 5.53 



45 



50 



H 



:-oV 

Me 




55 



90 



mp 225-230'C (decomposition) 
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NMR(400MHz, DMSO-d 6 ) 

6 0.38 (1 H, m), 0.51 (1 H, m), 0.63 (2H, m), 0.97 (1 H, m), 1 .21 (1H, m), 1 .40-1 .72 (3.8H, m), 2.29 (1 H, m), 2.40- 
2.52 (1.2H, m), 2.57 (0.2H, m), 2.70 (0.8H, m), 2.80-2.96 (1.2H, m), 2.89 (2.4H, s), 3.00-3.18 (1.6K m), 3.14 
5 (0.6H, s), 3.18-3.35 (2.2H, m), 3.48 (0.8H, m), 3.95-4.10 (1.2H, m), 4.65-4.95 (1H, m), 6.27-8.32 (7H, m) 

IR (KBr) 

v 3370, 1651, 1593, 1321, 1156, 872 cm* 1 . 

10 

Mass (FAB) 

m/z 461 (M+H) 



15 



Elementary Analysis: As Cas^NgC^ • 1 .7HCI • 0.5H 2 0 


CalcxJ.: 
Found.: 


C, 63.27; 
C, 63.24; 


H, 6.58; 
H, 6.60; 


N, 5.27; 
N, 5.09; 


CI, 1134 
CI, 1 1 .55 



Compound SI 




mp 210-215°C (decomposition) 
AO NMR (400 MHz, DMSO-d 6 ) 

8 0.38 (1H, m). 0.48 (1H, m), 0.65 (2H. m). 0.98 (IK m), 1.16 (2H, m), 1.32 (1H. m), 1.62-1.90 (2H. m), 2.23 
(1H, m), 2.68 (0.7K m). 2.8-3.4 (7.2H, m), 3.04 (2.1 H, s). 4.01-4.10 (1K m). 4.52 -4.81 (2H, m). 6.6-8.3 (7H. 
m) 

45 

IR (KBr) 

v 3380, 1651, 1591, 1323, 1160, 872 cm 1 . 

so Mass (FAB) 

m/z 461 (M+H) 



55 



Elementary Analysis: As C28H32N2O4 • 1 .4HCI • 0.5H 2 0 


Calcd.: 


C, 64.60; 


H. 6.66; 


N, 5.38; 


CI, 9.53 
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(continued) 



Elementary Analysis: As C28 H 32 N 2°4 • 1.4HCI *0.5H 2 0 


Found.: 


C, 6478: 


H. 6.82; 


N, 5.01; 


CI. 9.29 



5 

[Example 72J 

1 7-cyclopropylmethyl-3 J4p<tihydroxy^,5a-epoxy-6p-[N-methyl-^ • tar- 

trate 82 (yield: 84%) was obtained by following the procedure of example 68 but using trans-3-(2-thienyl)acryloyl chlo- 
10 ride instead of trans-3-(3-furyl)acryloyl chloride. 



15 




20 

32 



25 

mp 178-181 °C 

NMR (400 MHz, DMSO-d 6 ) 

6 0.22 (2H, brs), 0.53 (2H, m), 0.91 (1H, m), 1.2-1.4 (3H, m), 1.58 (1H, d, J=10.4 Hz), 2.14 (2H, m), 2.27 (1H, 
30 m). 2.50 (1H, m), 2.6-2.8 (3H, m), 2.88 (1.8H, s), 3.08 (1H, d, J=17.1 Hz), 3.11 (1.2H, s), 3.24 (1H, m), 3.59 

(0.6H, m), 4.02 (1H, s), 4.20 (0.4H, m), 4.66 (0.6H, d. J=8.6 Hz), 4.76 (0.4H, d, J=8.6 Hz), 6.42 (0.6H, d, 
J=15.3 Hz), 6.48 (0.4H, d, J=12.2 Hz), 6.57 (1H, d, J=7.9 Hz), 6.75 (0.6H, d t J=7.9 Hz), 6.85 (0.4H, d, J=15.3 
Hz), 7.07 (0.6H, t, J=3.7 Hz), 7.12 (0.4H, t, J=4.9 Hz), 7.32 (0.6H, d, J=3.1 Hz), 7.45-7.48 (1 H, m), 7.58-7.67 
(1.4H, m) 

35 

IR (KBr) 

v 3350, 1 636, 1 590. 1 460, 1 035 cm 1 . 

40 Mass (FAB) 

mfe 493 (M+H) 



Elementary Analysis: As 
C28H32N2O4S • 0.5(C 4 H 6 O 6 ) • O.5H2O 



Calcd.: 


C, 62.48; 


H, 6.29; 


N, 4.86; 


S, 5.56 


Found.: 


C, 62.32: 


H, 6.36; 


N, 4.92; 


S, 5.57 



[Example 73] 

1 7-Cyclopropylmethy1-3, 1 4-p-dihydroxy-4,5a-epoxy-6a-(N-methyl-3-nitrophenylacetamido)morphinan • hydrochlo- 
55 ride 83 
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5 




10 

S3 



15 

567.1 mg (1.59 mmol) of 17-cyclopropylmethyl-3,14p-dihydroxy-4,5a-epo 4 and 

577.9 mg (3. 1 9 mmol) of 3-nitrophenylacetic acid were dissolved in 1 8 ml of chloroform followed by the addition of 657.0 
mg (3.18 mmol) of dicyclohexyicarbodiimide and 10.0 mg (0.082 mmol) of 4-(N,N-dimethylamino)pyridine to this solu- 
tion and stirring for 1 hour at room temperature. The solid that formed in the reaction solution was filtered out, the resi- 

20 due was washed with chloroform, and the filtrate and washing were combined and concentrated. The resulting solid 
was dissolved in a mixed solution of methanol and chloroform (4:1) followed by the addition of 445 mg (3.22 mmol) of 
potassium carbonate and stirring for 2 hours at room temperature. 15 ml of water was added to the reaction solution 
followed by extraction with chloroform (3 x 15 ml). The organic layers were then combined and concentrated to obtain 
2.27 g of solid. This solid was then purified with column. chromatography [silica gel 80 g; chlorofbrm-methanol 

25 (40:1->20:1)] to obtain 717.4 mg of the free base of the target compound (yield: 87%). This crystal was then dissolved 
in methanol followed by addition of methanol solution saturated with hydrogen chloride gas. The precipitated crystal 
was then filtered to obtain 300.5 mg of the target compound (yield: 34%). In addition, the crystal resulting from concen- 
tration of this filtrate was then recrystallized from methanol to further obtain 354.0 mg of the target compound (yield: 
40%). Both of these compounds were then combined to obtain 654.5 mg of the target compound (yield: 74%). 

30 

mp >210°C (decomposition, methanol) 
NMR (400 MHz, DMSO-d 6 ) 

8 0.39 (1H, m), 0.47 (1H, m), 0.61 (1H, m), 0.68 (1H, m), 1.06 (1H, m), 1.17 (1H, m), 1.37 (1H, m), 1.50-1.64 
35 (2H, m), 1.94 (1H, m), 2.43 (1H, m), 2.68 (1H, m), 2.82 (0.6H, s), 2.90-3.14(3H, m), 3.00 (2.4H, s), 3.22-3.38 

(2H, m), 3.90-4.10 (3H, m), 4.54 (0.2H, m), 4.63 (0.8H. d, J=3.3 Hz), 4.82 (0.2H, m), 4.98 (0.8H, m), 6.28 (1 H, 
br s. OH), 6.58 (1H, d. J=7.8 Hz), 6.75 (1H, d, J=7.8 Hz), 7.62 (0.8H, dd, J=7.8, 7.8 Hz), 7.65 (0.2H. dd, 
J=7.8, 7.8 Hz), 7.71 (0.8H, d, J=7.8 Hz), 7.75 (0.2H, d, J=7.8 Hz), 8.13 (1 H, d, J=7.8 Hz). 8.14 (1 H, br s), 8.84 
(1H.m,NH+),9.36(1H,s,OH). 

40 

IR (KBr) 

v 3388. 1618. 1528, 1466. 1352. 1321. 1120. 1036. 920. 806 cm* 1 . 

45 Mass (FAB) 

m/z520 ((M+H)+). 



Elementary Analysis: As C&tW^Oe • HCI 


Calcd.: 


C, 62.64; 


H, 6.16; 


N, 7.56; 


CI, 6.38. 


Found.: 


C. 62.25; 


H, 6.39; 


N, 7.68; 


CI. 6.20. 



55 

[Examples 74-88] 

1 7-cyclopropylmethyl-3, 1 4p-di hydroxy -4, 5a-epoxy-6a-(N-methyl-3-phenylpropiolamido)morphinan • hydrochlo- 
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ride 84 (yield: 16%), 17-cydopropylme%l-3,14p<lihydroxy-4,5a-e^ 

nan- hydrochloride fi5 (yield: 55%), 17-cyclopropylmethyl-3 ( 14p^ihydroxy-4,5a-epoxy^-(N-methyl-3,4- 
dichlorocinnamamido) morphinan * hydrochloride S6 (yield: 78%), U-cyclopropylmethyl-a.Up-dihydroxy^.Sa-epoxy- 
6a-(N-methyl-4-nitrophenylacetamido)morphinan* hydrochloride §7 (yield: 83%), 17-cyclopropy!mettyl-3,14p-dihy- 
droxy^,5a-epoxy-6a-(N^ethyl-24)romophenyfacGtamido)morphinan • hydrochloride 8g (yield: 81%), 1 7-cydopropyl- 
methyl-3 ,14p<iihydroxy-4,5a-epGxy^-[N-methyl-trans-3^^^ • tartrate 89 (yield: 39%), 17- 

cydopropylmethyl«3, 1 4p-dihydroxy-4 F 5a-epoxy-6a-(N-methyl-4-pyridylacetamido) morphinan • 2 hydrochloride 90 
(yield: 83%), 1 7-cyclopropylmethyl-3, 14p<lihydroxy-4 f 5a-epoxy-6a-[N-me%l-trans-3-(3-thienyi)acrylamido]morphina- 
n • tartrate 21 (yield: 40%). 1 7-cydopropylmethyl-3. 1 4p-dihydroxy-4,5a-epoxy-6a*(N-methyl-2-pyridylaceta- 
mido)morphinan -2 hydrochloride 92 (yield: 82%), 17-cydoprop>rimethyl-3J4p-dihydroxy-4.5a^ 
pyridylacetamido) morphinan -hydrochloride 93 (yield: 92%), 17-cyclopropylmethyl-3.14p-dihydroxy-4,5a-epoxy-6a- 
(N-methyl-3-cyclohoxylpropionamido)morphinan • hydrochloride 94 (yield: 45%). 17-cyclopropylmethyl-3,14p<lihy- 
droxy-4,5a-epoxy-6a-(N-methyl-tra^^ 95 (yield: 46%), 17-cyclopropylmethyl-3 f 14p- 

dihydroxy-4,5a-epoxy-6a-(N-methyl-3-fluorodnnamamido)morphinan*tartrat 96 (yield: 79%), 17-cyclopropylmethyl- 
3.14p<JihydroxyA5a-epoxy-6a-(N-methyl-3-™^ 92 (yield: 40%) and 17-cydo- 

propylmethyl-3,14p<lihydroxy-4,5a-epaxy-6^ 98 (yield: 37%) were 

obtained by following the procedure of example 73 but using phenylpropiolic acid, cyclohexylacetic acid, trans-3,4- 
dichlorocinnamic acid, 4-nitrophenylacetic acid, 2-bromophenylacetic acid, trans-3-(3-furyl)acrylic acid, 4-pyridylacetic 
acid, trans-3-(3-thienyl)acrylic acid, 2-pyridylacetic acid, 3-pyridylacetic acid, 3-cyclohexyipropionic acid, trans-2-hexe- 
noic acid, 3-f luorocinnamic acid, 3-nitrocinnamic acid and benzoytacetic acid instead of 3-nitrophenylacetic acid. 

Compound 84 



OH 




£4 



mp 206.0-209.0°C (decomposition, ether) 
NMR (400 MHz, DMSOd 6 ) 

6 0.41 (1H, m). 0.49 (1H, m). 0.62 (1H, m), 0.69 (1H, m), 1.08 (1H, m). 1.19 (0.5H, m), 1.27 (0.5H. m), 
1.45-1.72 (3H. m), 1.95 (0.5H, m), 2.02 (0.5H. m), 2.48 (1H, m), 2.71 (1H. m). 2.92 (1.5H. s). 2.94-3.06 (2H. 
m), 3.12 (1H, dd, J=19.5, 6.7 Hz), 3.24 (1.5H, s), 3.27-3,38 (2H, m), 3.95 (1H, dd, J=15.6, 6.7 Hz), 4.71 
(0.5H, d, J=3.7 Hz), 4.81 (0.5H, d, J=3.7 Hz), 4.92 (0.5H, br d, J=13.4 Hz), 5.09 (0.5H, br d. J=13.4 Hz), 6.32 
(0.5H, s), 6.42 (0.5H, s), 6.61 (0.5H, d, J=7.9 Hz), 6.62 (0.5H, d, J=7.9 Hz), 6.74 (0.5H, d, J=7.9 Hz), 6.75 
(0.5H. d, J=7.9 Hz), 7.49 (1 H, t, J=7.3 Hz), 7.52-7.57 (2H, m), 7.66 (1 H, d, J=8.5 Hz), 7.72 (1 H, d, J=7.3 Hz), 
8.85 (0.5H, br s), 8.93 (0.5H, br s), 9.37 (1 H. s). 

IR (KBr) 

v 3400, 2952, 2216, 1613, 1493, 1377, 1321, 1120, 1036, 692 cm" 1 . 

Mass (FAB) 

m/z 485 (M+H)+. 
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Elementary Analysis: As C30H32N2O4 • 1.5HCI • O.8H2O 


Calcd.: 
Found.: 


C, 66.61; 
C, 66.42; 


H, 6.48; 
H, 6.55; 


N, 5.18; 
N, 5.19; 


CI, 7.54. 
CI, 7.72. 



10 Compound 85 



OH 



15 




15 



25 

mp 245.0-248.0°C (decomposition, ether) 
NMR (400 MHz, DMSO-d 6 ) 

6 0.40 (1H, m), 0.47 (1H, m), 0.61 (1H, m), 0.68 (1H ( m), 0.93-1.35 (8H, m), 1.53-1.74 (8H, m), 1.90 (1H, m), 
30 2.22 (2H, dd, J=6.8, 2.4 Hz), 2.39-2.54 (2H, m), 2.69 (1H, m), 2.79 (0.6H, s), 2.88 (a4H, s). 2.92 (1H, m), 

3.03 (1H, br d, J=13.2 Hz), 3.09 (1H, dd, J=20.4, 7.6 Hz), 3.39 (1H, m), 3.87 (1H, d, J=6.4 Hz), 4.48 (0.2H, 
m), 4.60 (0.8H, d, J=3.9 Hz), 4.73 (0.2H, br s), 4.98 (0.8H, dt, J=14.2, 3.9 Hz), 6.16 (0.8H, s). 6.38 (0.2H, s), 
6.58 (0.8H, d, J=8.3 Hz), 6.59 (0.2H, d. J=7.8 Hz), 6.71 (0.8H, d, J=7.8 Hz), 6.72 (0.2H, d, J=8.3 Hz). 8.79 
(1H, br s), 9.28 (0.8H, s), 9.31 (0.2H, s). 

35 

IR(KBr) 

3400, 2928, 2856, 1615, 1508. 1317, 1120, 804 cm 1 . 

40 Mass (FAB) 

m/z 481 (M+H)+. 



45 



50 



Elementary Analysis: As C^H^N^C! -0.4^0 



Calcd.: 
Found.: 



C, 66.43; 


H, 8.04; 


N, 5.34; 


C, 66.33; 


H, 7.81; 


N, 5.35; 



CI. 6.76. 
CI. 6.97. 
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Compound 86 



EP 0 846 694 A1 




mp 249-258°C (decomposition, methanol) 
NMR (400 MHz, DMSO-d 6 ) 

20 8 0.31-0.43 (1H, m), 0.43-0.54 (1H, m), 0.54-0.66 (1H, m), 0.66-0.76 (1H, m), 0.99-1.12 (1H, m), 1.12-1.33 
(1 H, m), 1 .33-1 .50 (1 H, m), 1 .50-1 .70 (2H, m), 1.86-2.03 (1 H, m), 2.40-2.50 (1 H, m), 2.61 -2.78 (1H. m), 2.87- 
2.99 (1H, m), 2.90 (0.6H, s). 2.99-3.19 (2H, m), 3.09 (2.4H, s). 3.19-3.39 (2H, m), 3.92 (1H, br d, J=5.9 Hz), 
4.63 (0.2H, m), 4.73 (0.8H, d, J=3.9 Hz), 4.92 (0.2H, brs), 5.04 (0.8H, dt, J=14.2, 4.0 Hz), 6.27 (0.8H, br s), 
6.46 (0.2H, br s), 6.60 (1H, d, J=7.8 Hz), 6.73 (1H, d, J=7.8 Hz), 7.32 (0.2H, d, J=15.1 Hz), 7.38 (0.8H, d, 

25 J=15.1 Hz).7.47(0.2H,d,J=15.1 Hz), 7.49(0.8H, d. J=15.1 Hz), 7.64-7.73 (1H, m), 7.75(1 H, dd,J=8.3, 2.0 

Hz), 8.04 (0.2H, $), 8.13 (0.8H, d, J=2.0 Hz), 8.82 (1H, br s), 9.31 (0.8H, s), 9.34 (0.2H, s), 

IR(KBr) 

30 v 1649, 1599, 1510, 1475, 1377, 1317, 1120, 1033 cm" 1 . 

Mass (FAB) 

m/z555((M+H)+). 





Elementary Analysis: As C30H33N2O4CI3 


40 


Calcd.: 


C, 60.87; 


H 5.62; 


N, 4.73; 


CI, 17.97 




Found.: 


C, 60.87; 


H, 5.82; 


N, 4.73; 


CI, 17.75 



45 



50 



55 
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Compound 87 



5 




31 



15 

mp >190°C (decomposition) 
NMR (400 MHz, DMSOd 6 ) 

d 0.39 (IK m), 0.47 (1H t m), 0.61 (1H, m),0.68 (1H, m), 1.05 (1H, m) f 1.18 (1H, m), 1.37 (1H, m), 1.46-1.63 
20 (2H, m), 1.93 (1H, m), 2.43 (1H, m) t 2.67 (1H t m), 2.82 (0.6H, s), 2.90-3.14 (3H, m), 2.98 (2.4H, s), 3.21-3.39 

(2H, m), 3.88-4.07 (3H, m), 4.50 (0.2H, m), 4.60-4.67 (1H, m), 4.98 (0.8H, m), 6.27 (0.8H, br s, OH), 6.58 
(1 H, d, J=7.8 Hz), 6.59 (0.2H, br s, OH), 6.74 (1 H, d. J=7.8 Hz), 7.53 (1 .6H, d, J=8.8 Hz), 7.58 (0.4H, d, J=8.8 
Hz), 8.20 (1.6H, d, J=8.8 Hz), 8.23 (0.4H, d, J=8.8 Hz), 8.83 (1H, m, NH+), 9.34 (1H, br s, OH). 

25 |R (KBr) 

v 3358, 1611, 1520, 1468, 1346, 1323, 1118, 1035,919,820 cm- 1 . 

Mass (FAB) 
30 m/z 520 ((M+H)+). 



35 



40 



Compound 88 



Elementary Analysis: As ^^3^05 • HCI • 0.7H 2 0 



Calcd.: 
Found.: 



C. 61.25; 


H, 6.27; 


N, 7.39; 


C, 61.24; 


H, 6.38; 


N, 7.18; 



CI, 6.23. 
CI. 6.37. 



45 



so 



OH 



N? 





Br 



55 



as 



mp 230°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 
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10 



8 0.40 (1H, m), 0.46 (1H, m), 0.60 (1H, m), 0.68 (1H, m), 1.05 (1H, m), 1.18 (1H t m), 1.38 (1H, m), 1.50-1.64 
(2H, m), 1.93 (1H, m), 2.42 (1H, m), 2.69 (1H, m), 2.84 (0.6H, s), 2.94 (1H, m), 3.01 (2.4H, s), 3.02-3.14 (2H, 
m), 3.21-3.33 (2H, m), 3.82-3.97 (3H, m), 4.57 (0.2H, m), 4.61 (0.8H, d. J=3.7 Hz), 4.84 (0.2H, m), 4.98 
(0.8H, m), 6.24 (0.8H, br s). 6.46 (0.2H, br s), 6.58 (1H ( d, J=7.9 Hz), 6.75 (1H, d, J=7.9 Hz), 7.21 (1H, m), 
7.30-7.38 (2H, m), 7.60 (1H. m), 8.82 (1H, br s), 9.34 (0.8H. s), 9.35 (0.2H, s). 

IR(KBr) 

v 3120, 1620, 1508, 1473, 1377, 1317, 1118, 1027, 752 cm' 1 . 

Mass (FAB) 

m/z 553 ((M+H)+). 



15 





Elementary Analysis: As C29H 33 U 2 0 A Br • HCi • 0.4H 2 0 




Calcd.: 


C, 58.33; 


H, 5.87; 


N, 4.69; 


O, 5.94; 


Br, 13.38. 


20 


Found.: 


C. 58.52; 


H, 5.76; 


N, 4.77; 


CI, 6.07; 


Br, 13.03. . 



Compound 8S 



25 



30 



OH 



Hi 




XT* 




35 



Bl 



mp 243.0-254.0°C (decomposition, diethylether) 
40 NMR (400 MH2, DMSO-d 6 ) 

8 0.10-0.30 (2H. m). 0.44-0.63 (2H, m), 0.83-0.99 (1H, m), 0.90-1.30 (1H. m), 1.30-1.42 (1H, m), 1.42-1.60 
(2H, m), 1.69-1.83 (1H. m), 2.12-2.41 (2H. m). 2.41-2.65 (2H t m). 2.65-2.82 (2H, m), 2.82-2.98 (1H. m), 3.05 
(3H, s), 3.05-3.16 (1H, m), 3.16-3.39 (1H, m), 2.80-3.80 (1H, br s). 4.07 (1H, s), 4.55 (0.2H, m), 4,63 (0.8H, 
45 d, J=2.9 Hz), 4.68 (0.2H, br s), 4.96 (0.8H, dt, J=13.6, 4.0 Hz), 6.52 (1 H, d, J=8.3 Hz), 6.63 (1 H, d, J=7.8 Hz), 

6.72-6.87 (0.4H, m), 6.96 (0.8H, d, J=15.1 Hz), 7.01 (0.8H, s), 7.43 (1H, d, J=15.1 Hz), 7.72 (0.8H, s), 7.70- 
7.78 (1H, m), 8.80-9.60 (1H, br s) 

IR (KBr) 

50 

v 1651, 1597, 1510, 1460, 1377, 1160, 1120, 1038, 801 cm" 1 . 

Mass (FAB) 

m/z 477 ((M+H)+). 
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5 


Elementary Analysis: As 
C 3 oH35N 2 0 8 -0.8H20 




Calcd.: 


C. 63.66; 


H, 6.52; 


N, 4.95 




Found: 


C, 63.42; 


H, 6.50; 


M, 4.87 



10 

Compound 



15 



20 




2J2 



mp 200°C (decomposition) 
30 NMR (400 MHz, DMSOd 6 ) 

6 0.40 (1H, m), 0.47 (1H, m), 0.61 (1H, m), 0.68 (1H, m), 1.06 (1H, m), 1.18 (1H, m), 1.38 (1H, m), 1.50-1.64 
(2H, m), 1.95 (1H, m), 2.42 (1H, m), 2.67 (1H, m), 2.83 (0.6H, s), 3.00 (2.4H, s), 2.90-3.13 (3H, m), 3.23-3.36 
(2H, m), 3.50-4.30 (4H, m), 4.51 (0.2H, m), 4.62 (0.8H, d, J=3.9 Hz), 4.89 (0.2H, m), 4.97 (0.8H, m), 6.32 (1 H, 
35 br s), 6.59 (1H, d, J=8.3 Hz), 6.75 (1H, d, J=>8.3 Hz), 7.81 (2H, d, J=6.8 Hz), 8.79 (2H, d, J=6.8 Hz), 8.85 (1H, 

brs), 9.38 (1H, br s). 

IR(KBr) 

40 v 3390, 1620, 1510, 1460, 1321, 1 120, 803 cm 1 . 

Mass (El) 

m/z 475 (M+ ). 





Elementary Analysis: As C28H33N3O4 • 1 .8HCI • 0.4H 2 0 


50 


Calcd.: 


C, 61.32; 


H, 6.54; 


N, 7.66; 


CI, 11.64. 




Found.: 


C, 61.23; 


H, 6.68; 


N, 7.55; 


CI, 11.59. 



55 
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Compound 91 



EPO 846 694 A1 




Si 



mp 249.0-250.0°C (decomposition, methanol) 
NMR(400 MHz, DMSO^) 

20 6 0.10-0.30 (2H, m) f 0.44-0.63 (2H, m), 0.83-0.99 (1H, m), 1.10-1.32 (2H, m), 1.32-1.42 (1H, m), 1.42-1.67 
(3H, m), 1.69-1.86 (1H, m), 2.18-2.41 (2H, m), 2.41-2.66 (2H, m), 2.66-2.84 (2H, m), 2.84-2.96 (1H, m), 3.06 
(3H, s), 3.05-3.16 (1 H, m), 3.30 (1H, br s), 4.06 (1H, s), 4.59 (0.2H, m), 4.64 (0.8H, d, J=2.9 Hz), 4.65 (0.2H, 
brs), 4.97 (0.8H, dt, J=13.7, 2.5 Hz), 6.52 (1H, d> J=7.8 Hz), 6.63 (1H, d, J=8.3 Hz), 6.91 (0.2H, m), 7.07 
(0.8H, d, J=15.1 Hz), 7.41-7.50 (0.2H, m), 7.53 (1H, d, J=15.1 Hz), 7.61 (1.8H, s), 7.89 (1H, s), 8.52-9.48 

25 (1H.br s) 

IR (KBr) 

v 1638, 1597, 1508, 1460, 1402, 1321, 1118, 1069, 1038. 789 cm' 1 . 

30 

Mass (FAB) 

m/z 493 ((M+H)+). 



35 





Elementary Analysis: As C30H35N2O7S • 1 .2H 2 0 




Calcd.: 


C, 61.14; 


H, 6.40; 


N, 4.75; 


S, 5.44 


40 


Found.: 


C, 61.20; 


H, 6.39; 


N, 4.69; 


S. 5.29 



45 



50 
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Compound 92 



OH 




22 



mp 190°C (decomposition) 
NMR(400 MHz, DMSO<i 6 ) 

6 0.40 (1H f m), 0.47 (1H, m), 0.61 (1H, m), 0.68 (1H, m) f 1.06 (1H, m), 1.20 (1H, m), 1.38 (1H, m), 1.48-1.64 
(2H, m), 1.95 (1H, m) ( 2.41 (1H t m), 2.67 (1H, m), 2.83 (0.6H, s), 3.02 (2.4H, s), 2.90-3.15 (3H, m), 3.22-3.36 
(2H, m), 3.40-3.85 (1H, br), 3.93-4.40 (3H, m), 4.58 (0.2H, m), 4.60 (0.8H, d, J=3.9 Hz), 4.97 (1H t m), 6.32 
(1H, br s), 6.59 (1H, d, J=8.3 Hz), 6.76 (1H, d. J=8.3 Hz), 7.74-7.83 (2H, m), 8.36 (1H, m), 8.79 (1H, br d, 
J=3.9 Hz), 8.94 (1H, brs), 9.40 (1H, br s). 

IR(KBr) 

v 3380, 1 638. 1 508, 1 460, 1 321 , 1 1 20, 768 cm" 1 . 

Mass (FAB) 

m/z 476 ((M+H)+). 



Elementary Analysis: As C28H33N3O4 • 1 .8HCI • 0.6H 2 0 . 



Calcd.: 


C, 60.92; 


H, 6.57; 


N, 7.61; 


CI, 11.56. 


Found.: 


C, 60.91; 


H, 6.82; 


N, 7.47; 


CI, 11.52. 



Compound 92 



OH 




22 



mp 195°C (decomposition) 
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NMR (400 MHz, DMSO-d 6 ) 

6 0.40 (1H, m), 0.47 (1H, m), 0.61 (1H, m). 0.68 (1H, m), 1.08 (1H, m), 1.19 (1H, m), 1.38 (1H, m), 1.48-1.64 
(2H, m), 1.95 (1H, m), 2.42 (1H, m), 2.65 (1H, m). 2.83 (0.6H, s), 3.02 (2.4H, s), 2.88-3.15 (3H, m), 3.22-3.36 
5 (2H, m), 3.45-3.80 (1H, br), 3.95-4.23 (3H, m), 4.60 (1H, m), 4.97 (1H, m), 6.32 (1H,br s), 6.59 (1H, m), 6.77 

(1H, m), 7.91 (1H, m), 8.32 (1H, m), 8.74-8.82 (2H, m), 8.94 (1H, brs), 9.38 (1H, br s). 

IR(KBr) 

10 v 3410, 1626, 1475, 1321, 1120, 1036, 919, 806, 683 cm' 1 . 

Mass (FAB) 

m/z 476 ((M+H)+), 





Elementary Analysis: As C28H33N3O4 • 1 .8HCI • 0.75H 2 0 


20 


Calcd.: 


C, 60.63; 


H, 6.60; 


N, 7.57; 


CI. 11.50. 




Found.: 


C. 61.01; 


H, 6.82; 


N, 7.17; 


CI, 11.49. 



Compound 94 

25 



OH 



30 




40 mp >265°C (decomposition) 
NMR (400 MHz, CD 3 OD) 

6 0.49 (2H. m). 0.73 (1H. m). 0.83 (1H. m). 0.90-1.03 (2H, m). 1.09 (1H. m), 1.15-1.41 (5H, m). 1.43-1.58 (3H. 
m), 1 .63-1 .83 (7H t m), 1 .92 (1 H, m), 2.38-2.52 (2H, m), 2.64 (1 H, m). 2.84-3.05 (2H, m), 2.93 (0.6H, s), 3.02 
45 (2.4H. s), 3.05-3.21 (2H, m), 3.23-3.40 (2H, m), 3.98 (1H, m), 4.57 (0.2H, m), 4.75 (1H, brd, J=3.4 Hz), 5.08 

(0.8H, ddd. J=13.7, 3.9. 3.9 Hz), 6.67 (0.8H, d. J=8.3 Hz), 6.69 (0.2H, d, J=8.3 Hz), 6.75 (0.8H. d, J=8.3 Hz), 
6.76 (0.2H, d, J=8.3 Hz). 

IR (KBr) 

50 

v 3342,3140, 1622, 1508, 1470, 1317, 1172, 1118, 1038,920,907,806 cm' 1 . 

Mass (FAB) 

m/z 495 ((M+H)+). 
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Elementary Analysis: As C30H42N2O4 * HCI • 0.18H 2 0 



Calcd.: 
Found.: 



C, 67.43; 


H, 8. 18; 


N, 5.24; 


C. 67.80; 


H, 8.01; 


N, 4.84; 



CI, 6.63. 
CI, 6.69. 



10 Compound 25 



15 



20 




25 



30 



35 



40 



mp 230-240°C (decomposition) 
NMR (400 MHz, DMSO<l 6 ) 

8 0.19 (2H, m), 0.45-0.58 (2H, m), 0.90 (1H, m), 0.91 (3H, t, J=7.3 Hz), 1.07-1.37 (2H, m), 1.38-1.55 (4H, m), 
1.73 (1H, m), 2.13-2.27 (4H, m), 2.42-2.58 (2H, m), 2.62-2.78 (2H, m), 2.84 (0.6H, s), 2.95 (2.4H, s), 3.03 
(1H, br d. J=19.0 Hz), 3.23 (1H, m), 3.50 (3H, brs. 3 xOH), 4.02 (1H, s), 4.45 (0.2H, m), 4.56 (0.2H, m), 4.58 
(0.8H, d, J=3.4 Hz), 4.90 (0.8H, m), 6.34 (0.2H, d, J=15.1 Hz), 6.45 (0.8H, d, J=15.1 Hz), 6.50 (1H, d, J=8.0 
Hz), 6.61 (1H, d, J=8.0 Hz), 6.65-6.73 (1H, m), 9.06 (1H, br s, NH+). 

IR(KBr) 

v 3386, 1657, 1591, 1462, 1408, 1359. 1315, 1170, 1122, 1069, 1038, 980, 920, 810 cm" 1 . 

Mass (FAB) 

m/z 453 ((M+H)+). 



45 



50 





Elementary Analysis: As 


C27H36N2O4 • 0.5C 4 H 6 O 6 • 0.2H 2 0 


Calcd.: 


C, 65.57; 


H, 7.48; 


N, 5.27. 


Found.: 


C, 65.54; 


H, 7.35; 


N, 5.37. 



55 



129 



Compound 96 



EP 0 846 694 A1 



OH 



5 




15 

mp 225°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

20 5 0.10-0.23 (2H, m), 0.43-0.60 (2H, m), 0.82-0.98 (1H, m), 1.12-1.60 (4H, m), 1.68-1.82 (1H, m), 2.18-2.40 
(2H, m), 2.62-2.80 (2H, m), 2.83-4.00 (10H, m), 4.04 (1H. s), 4.52-4.60 (0.3H, m), 4.65 (0.7H, d. J=3.4 Hz), 
4.75 (0.3H, br s), 4.92-5.02 (0.7H, m), 6.51 (1H, d, J=7.8 Hz), 6.62 (1H, d, J=7.8 Hz), 7.10-7.26 (1H, m), 7.31 
(1H, d, J=15.6 Hz), 7.40-7.57 (3H, m), 7.67 (1H, d, J=10.3 Hz), 9.07 (1H, br s). 

25 IR(KBr) 

v 3400. 1644, 1586, 1462, 1408, 1359. 1315. 1 120, 789 cm" 1 . 

Mass (FAB) 
30 m/z 505 ((M+H)+). 



Elementary Analysis: As C30H33N2O4F • 0.5C 4 H 6 Oe 


Calcd.: 
Found.: 


C, 66.31; 
C, 66.43; 


H, 6.26; 
H. 6.37; 


N, 4.83; 
N, 4.87; 


F, 3.28. 
F, 3.27. 



40 

Compound 97 




52 

55 

mp 185-200°C 

NMR (400 MHz, DMSO*d 6 ) 
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8 0.10-0.30 (2H, m), 0.45-0.62 (2H, m), 0.82-1.00 (1H, m), 1.10-1.60 (4H, m), 1.70-1.85 (1H. m), 2.20-2.35 
(2H, m), 2.55-2.90 (5H t m), 2.92 (0.6H, s), 2.97-3.10 (1H, m), 3.12 (2.4H, s), 3.23-3.37 (1H, m), 3.50-5.75 
(4H, br), 4.55 (0.2H, m), 4.66 (0.8H, d, J=3.4 Hz), 4.78 (0.2H, m), 4.98 (0.8H, m), 6.53 (1 H, d, J=8. 1 Hz), 6.64 
(1H,d, J*8.1 Hz). 7.29 (0.2H,d, J=1 5.1 Hz), 7.48 (0.8H, d, J= 15.4 Hz), 7.58 (0.2H,d, J-15.1 Hz), 7.63 (0.8H, 
d, J=15.4 Hz), 7.71 (1H, t. J=8.1 Hz), 8.10-8.27 (2H, m), 8.50 (0.2H, s), 8.61 (0.8H, s). 

IR(KBr) 

v 3398, 3360, 3216, 3094, 1649, 1591, 1531, 1350, 1120, 1036, 973, 812, 741 

Mass (FAB) 

m/z532((M+H)+). 



Elementary Analysis: As C3oH 3 3N 3 0 6 • H 3 P0 4 • 1 6H 2 0 



Calcd.: 
Found.: 



C, 54.73; 


H, 6.00; 


N 6.38; 


C, 54.66; 


H, 5.85; 


N, 6.28; 



P, 4.70. 
P. 4.45. 



Compound 96 



OH 




15 



mp >176°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

8 0.14-0.24 (2H, m), 0.43-0.57 (2H, m), 0.81-0.95 (1H, m). 1.10-1.58 (4H, m), 1.74 (1H. m), 2.16-2.31 (2H, m), 
2.40-2.56 (2H. m), 2.62-2.78 (2H. m), 2.84 (0.27H. s). 2.94 (1.71H, s). 2.99-3.08 (1H. m), 3.04 (1.02H. s). 
3.25 (1H, m), 3.50 (3H, br s. 3 x OH), 4.03 (1H, s), 4.15-4.25 (0.15H. m), 4.20 (0.51H, d. J=16.6 Hz), 4.29 
(0.51 H, d, J=16.6 Hz), 4.29 (0.09H, d, J=16.6 Hz), 4.36 (0.09H, d, J=16.6 Hz), 4.52 (0.51 H, d, J=3.9 Hz), 4.63 
(0.34H, d, J=3.9 Hz), 4.72 (0.06H, m), 4.77 (0.09H, m), 4.91 (0.51 H, ddd, J=13.7, 3.9, 3.9 Hz), 4.98 (0.34H, 
ddd, J=13.7, 3.9, 3.9 Hz), 5.97 (0.06H, s), 6.18 (0.34H, s), 6.50-6.56 (1H, m), 6.61-6.67 (1H, m), 7.45-8.02 
(5H, m), 9.10 (1H, br s, NH+), 15.84 (0.34H, s), 15.92 (0.06H, s). 

IR(KBr) 

v 3400, 1688. 1611, 1464, 1359, 1323, 1214, 1172, 1120, 1069, 1038.919,806 cm* 1 . 



Mass (FAB) 

m/z 503 ((M+H)+). 
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Elementary Analysis: As 


C30H34N2O5 • 0.5C 4 H 6 O 6 • 0.7H 2 0 


Calcd.: 


C, 65.12; 


K 6.56; 


N, 4.75. 


Found.: 


C, 65.15; 


H, 6.43; 


N, 4.74. 



[Examples 89-94] 

1 7-cyclopropylmethyl-3, 1 4M'hydroxy-4.5a-epoxy-6p-(N-methylcinnamamido)morphinan * hydrochloride 99 
(yield: 46%), 1 7-cyclopropylmethyl-3, 1 4p-dihydroxy-4,5a-epoxy-6p-(N-methyl-trans-2-hexenamido)morphinan • tar- 
trate 10Q (yield: 52%), 17-cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy^ 

nan • hydrochloride 1Q1 (yield: 49%), 1 7-cyclopropylmethyl-3,1 4p-dihydroxy-4,5a-epoxy-6p-(N-methyl-3- 
f luorocinnamamido)morphinan • tartrate 102 (yield: 81%), 17-cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-6p-(N- 
methylbenzoylacetamido)morphinan • tartrate 103 (yield: 52%) and 17-cyclopropyJmethyl-3,14p-dihydroxy-4,5a-epoxy- 
6p-(N-methyl-3-nitrocinnamamido)morphinan • tartrate 104 (yield: 47%) were obtained by following the procedure of 
example 73 but using 17^ydopropylmethyW,5a-epoxy-3,14p<lihydroxy-6p-methylaminomorphinan 10 instead of the 
starting material of 17-cyclopropylmethyl-4,5a-erx>xy-3,14p-dih^ 4, and using cin- 

namic acid, trans-2-hexenoic acid, phenylpropiolic acid, 3-fluorocinnamic acid, benzoylacetic acid and 3-nitrocinnamic 
acid instead of 3-nitrophenylacetic acid. 

Compound 99 




21 



mp 225°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

6 0.42 (1H, m), 0.50 (1H, m), 0.59 (1H, m), 0.68 (1H, m), 1.07 (1H, m), 1.20-1.50 (3.5H, m), 1.72 (1H, m), 2.13 
(1 H, m), 2.40-2.60 (2.5H, m), 2.87 (1 H, m), 2.92 (2H, s), 3.06 (2H, m),3.19 (1 H, s), 3.32 (2H, m), 3.6-4.3 (2H, 
m), 4.85 (0.7H, m), 4.92 (0.3H, m), 6.30 (1H, m), 6.68 (2H, m), 6.88 (0.5H, d, J=8.3 Hz), 7.30-7.50 (5H, m), 
7.71 (0.5H, d, J=6.4 Hz), 8.79 (1H, m), 9.29 (0.3H, s), 9.70 (0.7H, s) 

IR (KBr) 

v 3380, 1642, 1599, 1499, 1321, 1127, 768 cm 1 . 

Mass (FAB) 

m/z487 (M+H) 
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Elementary Analysis: As C30H34N2O4 • HCI •0.3H 2 0 



Calcd.: 
Found.: 



C, 68.18; 


H, 6.79; 


N, 5.30; 


C, 68.06; 


H, 7.11; 


N, 5.46; 



CI, 6.71 
CI, 6.37 



10 Compound IflQ 



15 



20 




25 



30 



40 



mp >145°C (decomposition) 
NMR (400 MHz, DMSO<J 6 ) 

8 0.25 (2H, m), 0.48-0.59 (2H, m), 0.79 (2.1 H ( t ( J=7.3 Hz), 0.90 (0.9H, t, J=7.3 Hz), 0.92 (1H, m), 1.20-1.48 
(5H, m), 1.58 (1H, m), 1.91-2.20 (4H f m), 2.29 (1H, m), 2.53 (1H, m), 2.67-2.85 (3H, m) t 2.81 (2.1 H, s) P 3.01 
(0.9H, s), 3.11 (1H, br d, J=18.6 Hz), 3.31 (1H, m), 3.45 (4.2H, br s, 3.6 xOH + 0.6 x COOH), 3.57 (1H, m), 
4.06 (1 .6H, s), 4.62 (0.7H, d, J=7.8 Hz), 4.74 (0.3H, d, J=7.8 Hz), 6.05 (0.7H, d, J=15.1 Hz), 6.35-6.44 (1 .OH, 
m), 6.54-6.71 (2.3H, m), 9.26 (1H, br s, NH+). 

IR (KBr) 

v 3396, 1736, 1655, 1601, 1460, 1410, 1319, 1123, 1067, 1035, 922, 859 cm' 1 . 

Mass (FAB) 

m/z 453 ((M+H)+). 





Elementary Analysis: As 


C27H36N2O4 • 0.8C 4 H 6 O 6 • 1 . 1 H 2 0 


Calcd.: 


C, 61.22; 


H, 7.32; 


N, 4.73. 


Found.: 


C, 61.13; 


H, 7.23; 


N, 4.82. 



55 
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75 

mp 208.0-225.0°C (decomposition, ether) 
NMR (400 MHz, DMSO-d 6 ) (data for 0.5 tartrate) 

20 8 0.25 (2H, br s), 0.54 (2H, m), 0.93 (1H, m), 1.27-1.47 (3H, m), 1.66 (1H, m), 1.88-5.20 (3H, br OHx2), 
2.08-2.19 (2H, m), 2.30 (1H, m), 2.44-2.53 (2H, m), 2.58-2.80 (3H, m), 2.93 (2.1H, s), 3.12 (1H, m), 3.17 
(0.9H, s), 3.27 (1H, br s), 4.00 (1H. s), 4.06 (0.3H, m), 4.20 (0.7H, m), 4.73 (0.7H, d, J=8.3 Hz), 4.82 (0.3H, 
d, J=8.3 Hz), 6.55-6.67 (2H, m), 7.19 (1 .55H, d, J=7.3 Hz), 7.37 (1.55H, t. J=7.3 Hz), 7.45-7.56 (1 .40H, m), 
7.60 (0.5H, d. J=6.8 Hz), 9.15 (1H, br s). 

25 

IR (KBr) (Data for free base) 

v 3218,2218, 1618. 1458 cm \ 

30 Mass (FAB) 

m/z485 (M+H)+. 



35 



Elementary Analysis: As C30H33N2O4CI •0.7H 2 0 


Calcd.: 
Found.: 


C. 67.52; 
C, 67.43; 


H, 6.50; 
H, 6.65; 


N, 5.25; 
N, 5.25; 


CI, 6.64. 
CI. 6.67. 



Compound 1Q2 

45 



OH 



50 




mp 145-153°C 
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NMR(400 MHz, DMSOd 6 ) 

6 0.20-0.32 (2H, m), 0.46-0.62 (2H, m), 0.88-1.00 (1H, m), 1.20-1.50 (3H, m), 1.55-1.65 (1H t m), 2.00-2.40 
(3H, m), 2.42-2.60 (2H, m), 2.70-2.88 (3H, m), 2.90 (2.1H, s), 3.15 (0.9H, m), 3.05-4.00 (7H, m), 4.11 (2H, 
5 s), 4.71 (0.7H, d, J=8.1 Hz), 4.81 (0.3H, d, J=8.1 Hz), 6.58-6.68 (3H, m), 7.14-7.68 (5H, m), 9.15 (0.3H, br 

s).9.45(0.7H,brs). 

IR(KBr) 

10 v 3320, 1731, 1647, 1586, 1412, 1311, 1270, 1127, 1077, 1033. 980. 859, 789, 677 cm* 1 

Mass (FAB) 

m/z 505 ((M+H)+). 

15 





Elementary Analysis: As C30H33N2O4F • C 4 H 6 0 6 • HgO 


20 


Calcd.: 


C. 60.71; 


H, 6.14; 


N, 4.16; 


F, 2.82. 




Found.: 


C, 60.63; 


H, 6.22; 


N, 4.07; 


F,2.81. 



Compound 103 

25 



OH 




101 



mp >161°C (decomposition) 
40 NMR (400 MHz. DMSOd 6 ) 

8 0.17-0.27 (2H, m). 0.45-0.58 (2H. m). 0.89(1H. m), 1.16-1.44 (3H. m), 1.50-1.61 (1H. m). 2.02-2.18 (2H. m). 
2.28 (1H. m). 2.43 (1H. m), 2.53-2.78 (3H. m). 2.81 (1.68H. s). 2.93(0.18H. s). 2.98 (0.72H, s), 3.04 (1H, br 
d, J=19.1 Hz), 3.10 (0.42H, s), 3.17-3.28 (1H, m), 3.35 (1H, m), 3.50 (3H, br s, 3 x OH), 3.98-4.37 (1.4H, m), 
45 4.04 (1H. s). 4.67 (0.8H, d, J=7.8 Hz), 4.76 (0.14H, d. J=8.3 Hz), 4.77 (0.06H, d, J=8.3 Hz), 5.62 (0.06H, s), 

6.12 (0.24H, s), 6.52 (0.56H, d, J=8.3 Hz), 6.52-6.78 (0.88H, m), 6.61 (0.56H, d. J=8.3 Hz), 7.41-7.96 (5H, 
m), 9.02-9.60 (1H, m, NH+), 15.50 (0.06H, s). 15.76 (0.24H, s). 

IR (KBr) 

50 

v 3390, 1686, 1626, 1452, 1323, 1278, 1 125, 1035, 926, 859 cnV 1 . 

Mass (FAB) 

m/z 503 ((M+H)+). 

55 
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Elementary Analysis: As 


C30H34N2O5 • 0.5C 4 H 6 O 6 • 1 .2H 2 0 


Calcd.: 


C. 64.14; 


H, 6.63; 


N, 4.67. 


Found.: 


C, 64.20; 


H, 6.57; 


N, 4.61. 



10 

Compound 1£4 



OH 



15 




25 

mp161-164°C 

NMR (400 MHz, DMSO-d 6 ) 

d 0.18-0.30 (2H, m), 0.46-0.60 (2H, m), 0.85-0.97 (1H, m), 1.22-1.50 (3H, m), 1.53-1.62 (1H, m), 2.03-2.21 
30 (2H t m), 2.23-2.35 (1 H, m), 2.50-2.90 (4H, m), 2.91 (2.1H, s), 3.18 (0.9H, s), 3.10-4.20 (3H, m), 4.05 (1H, s), 

4.67 (0.7H, d, J=8.3 Hz), 4.81 (0.3H, d, J=8.3 Hz), 6.58 (0.3H, d, J=7.8 Hz), 6.63 (1H, d, J=7.8 Hz), 6.73 
(0.7H, d, J=7.8 Hz), 6.84 (0.7H, d, J=15.6 Hz), 7.42 (0.3H, d, J=15.9 Hz), 7.45 (0.7H, d, J=15.6 Hz), 7.57 
(0.3H, d, J=15.6 Hz), 7.66 (0.7H, dd, J=8.3, 7.8 Hz), 7.71 (0.3H, dd, 8.3, 7.8 Hz), 7.93 (0.7H, d, J=7.8 Hz), 
8.15-8.27 (2H, m), 8.60 (0.3H, s), 9.12 (0.3H, br s), 9.28 (0.7H, br s). 

35 

IR (KBr) 

v 3380, 1649, 1601. 1531, 1352, 1 127, 1035, 922, 859, 810, 743 cm' 1 . 

40 Mass (FAB) 

m/z 532 ((M+H)+). 





Elementary Analysis: As 


C30H33N3O5 • 0.5C 4 H 6 O 6 • 2.2H 2 0 


Calcd.: 


C, 59.47; 


H, 6.30; 


N, 6.50. 


Found.: 


C, 59.42; 


K 5.96; 


N, 6.25. 



[Example 95] 

55 l7-cyclopropylmethyl-3,14p-dihydroxy-^ hydro- 
chloride 105 
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IAS 



128 mg of 3,4-difluorophenylacetic acid and 131 mg of carbonyl diimidazole were dissolved in 2.5 ml of anhydrous 
tetrahydrofuran. After refluxing while heating for 30 minutes, the solution was cooled to room temperature. A solution of 
200 mg of 17-cyclopropylmethyl-4,5a-epoxy-3,14p-d^ 4 dissolved in 13 ml of anhy- 

drous tetrahydrofuran was added to the reaction solution followed by refluxing while heating for 1 hour. After cooling to 
room temperature, the reaction solution was concentrated and the resulting residue was dissolved in 1 6 ml of methanol 
and stirred for 1 hour following the addition of 1 ml of 1 N aqueous sodium hydroxide. The reaction system was then 
concentrated followed by the addition of 40 ml of ethylacetate to the residue and sequential washing with 25 ml of water 
and 25 ml of saturated brine. After drying with anhydrous sodium sulfate, the organic layer was concentrated to obtain 
439 mg of crude product. This was then recrystallized from ethylacetate to obtain 190 mg of the free base of the target 
compound. The mother liquor was then purified with silica gel column chromatography (25 g chloroform/methanol = 
19/1) to obtain 177 mg of the free base of the target compound. The free base obtained in this manner was then dis- 
solved in a mixed solvent of chloroform and methanol, and this solution was concentrated after adding methanol solu- 
tion of hydrochloride to adjust to pH 4. The residue was re-precipitated with ether and filtered to obtain 176 mg of the 
target compound (yield: 57%). 

mp 194-208°C (decomposition, diethylether) 
NMR (400 MHz, DMSO-d 6 ) 

8 0.31-0.43 (1H, m), 0.43-0.53 (1H, m), 0.53-0.64 (1H. m), 0.64-0.76 (1H, m), 0.99-1.12 (1H, m), 1.12-1.28 
(1H. m), 1.28-1 .45 (1 H, m), 1 .45-1 .67 (2H, m), 1 .86-2.03 (1 H, m), 2.35-2.50 (1 H, m), 2.59-2.77 (1 H, m), 2.80 
(0.6K s), 2.88-3.18 (3H, m), 2.96 (2.4H, s), 3.18-3.39 (2H, m), 3.78 (1.6H, s), 3.88 (0.4H, s), 3.91 (1H, d, 
J=6.8 Hz), 4.49 (0.2H, m), 4.62 (1H, d, J*3.4 Hz), 4.97 (0.8H, dt, J=14.2, 3.4 Hz), 6.25 (0.8H, br s), 6.56 
(0.2H, br s), 6.58 (1H, d, J=7.8 Hz), 6.73 (1H, d, J=7.8 Hz), 7.03-7.18 (1H, m), 7.25-7.45 (2H, m), 8.82 (1H, 
brs),9.32(1H, s) 

IR (KBr) 

v 1 620, 1 560. 1 520, 1 460, 1 278. 1 1 72. 1 1 20. 1 036, 774 cm' 1 . 

Mass (FAB) 

nVz511((M+H)+). 



Elementary Analysis: As C29H33N2O4CIF2 • 0.7H 2 0 • 0.25AcOEt 



Calcd.: 


C, 61.95: 


H, 6.31; 


N, 4.82; 


CI, 6.09; 


F r 6.53 


Found.: 


C, 61.91; 


H, 6.47; 


N.4.81; 


CI, 6.04; 


F, 6.53 



[Examples 96-98] 

1 7-cyclopropylmethyl-3. 1 4p-dihydroxy-4,5a-epoxy-6a-(N-methyl-4-benzotb]thienylacetamido)morphinan • hydro- 
chloride UH> (yield: 74%), 17-cyclopropylmethyl-3,14p-dihydrox 

mido)morphinan • hydrochloride IflZ (yield: 71%) and 1 7-cyclopropylmetriyl-3, 14p-dihydroxy-4,5a-epoxy-6a-(N-m ethyl - 
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3-trHluoromethytphenylacetamido) morphinan • hydrochloride 108 (yield: 78%) were obtained by following the proce- 
dure of example 95 but using 4-benzo[bJthienylacetic acid. 3-benzo[b]thienylacetic acid and 3-trrf luoromethylphenylace- 
tic acid instead of 3,4-difluorophenylacetic acid. 

5 Compound 106 



OH 




20 



25 



30 



35 



mp 207.0-215.0°C (decomposition, diethylether) 
NMR (400 MHz, DMSO-d 6 ) 

8 0.31-0.42 (1H, m), 0.42-0.53 (1H, m), 0.53-0.65 (1H, m), 0.65-0.74 (1H, m), 1.00-1.11 (1H, m), 1.11-1.29 
(1H, m), 1.29-1.48 (1H, m), 1.55 (1H.dd, J=15.1, 9.3 Hz), 1.61 (1H, brd, J=12.2 Hz), 1.88-2.00 (1H, m), 2.42 
(1 H, dq, J=13.2, 4.9 Hz), 2.60-2.75 (1H, m), 2.81 (0.6H, s), 2.89-2.99 (1H, m), 3.02 (2.4H, s), 3.01-3.15 (2H, 
m), 3.19-3.32 (2H, m), 3.90 (1H, d, J=6.7 Hz), 4.11 (1.6H, s), 4.20 (0.4H, s), 4.51 (0.2H, br s), 4.63 (0.8H, d, 
J=3.9 Hz), 4.66 (0.2H, br s). 5.00 (0.8H, dt, J=13.7, 3.4 Hz), 6.22 (0.8H, br s), 6.49 (0.2H, br s). 6.58 (1 H, d, 
J=8.3 Hz), 6.74 (1 H, d. J=8.3 Hz), 7.22 (1 H, d, J=6.8 Hz), 7.36 (0.8H, t. J=7.6 Hz), 7.35-7.40 (0.2H, m), 7.52 
(0.8H, d, J=4.9 Hz), 7.64 (0.2H. d, J=5.9 Hz), 7.76 (0.8H, d, J=5.4 Hz), 7.77 (0.2H, d, J=5.9 Hz), 7.90 (0.8H, 
d, J=8.3 Hz), 7.92 (0.2H, m), 8.82 (1H, br s), 9.29 (0.2H, s), 9.32 (0.8H, s) 

IR (KBr) 

v 1620, 1543, 1508. 1460, 1321, 1120, 1036, 764 cm* 1 . 

Mass (FAB) 

m/z 531 ((M+H)+). 



40 



Elementary Analysis: As C3 1 H 3 5N 2 04CIS • 0.7H 2 0 





Calcd.: 


C, 64.22; 


H, 6.33; 


N, 4.83; 


CI, 6.12; 


S, 5.53 


45 


Found.: 


C. 64.13; 


H. 6.43; 


N, 4.79; 


CI, 6.43; 


S, 5.24 



50 



55 
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OH 




U22 



mp 239-250°C (decomposition, ethylacetate) 
NMR(400 MHz, DMSO-d 6 ) 

8 0.31-0.43 (1H, m), 0.43-0.53 (1H, m), 0.53-0.63 (1H, m), 0.63-0.74 (1H, m), 0.98-1.12 (1H, m), 1.12-1.31 
(1H, m), 1.31-1.47 (1H, m), 1.47-1.69 (2H, m), 1.82-2.07 (1H, m), 2.29-2.49 (1H, m), 2.59-2.77 (1H, m), 2.81 
(0.6H, s). 2.84-2.98 (1H, m), 3.03 (2.4H, s), 2.98-3.18 (2H, m), 3.18-3.42 (2H, m), 3.81-3.96 (1H, m), 4.00 
(1.6H s), 4.02-4.27 (0.4H, m), 4.32-4.43 (0.2H, m), 4.66 (0.8H, d, J=3.4 Hz). 4.66-4.74 (0.2H, m), 5.00 (1H, 
dt, J=14.2, 3.3 Hz), 6.22 (0.8H, brs), 6.59 (1H. d, J=7.8 Hz), 6.73 (1H, d, J=8.3 Hz), 7.31-7.48 (2H, m), 7.52 
(0.8H, s), 7.64 (0.2H, brs), 7.81 (0.8H, d, J=7.3 Hz), 7.91-8.04 (1.2H, m), 8.81 (1H, brs), 9.28 (0.2H, s), 9.33 
(0.8H, s). 

IR(KBr) 

v 1620, 1510, 1460, 1321, 1120, 1038 cm 1 . 

Mass (FAB) 

m/z 531 ((M+H)+). 



Elementary Analysis: As Cs^slSfeC^CIS '0.5H 2 0 



Calcd.: 


C, 64.62; 


H, 6.29; 


N, 4.86; 


CI, 6.15; 


S, 5.57 


Found.: 


C. 64.62; 


H, 6.50; 


N, 5.00; 


CI, 6.08; 


S, 5.62 
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Compound 108 



OH 




103. 



mp 192.0-200.0°C (decomposition, ethylacetate) 
NMR (400 MHz, DMSO-d 6 ) 

6 0.31-0.42 (1H, m), 0.42-0.53 (1H, m), 0.53-0.62 (1H, m), 0.62-0.77 (1H, m), 0.96-1.12 (1H, m), 1.12-1.31 
(1 H, m), 1.31-1 .47 (1 H, m), 1 .47-1 .69 (2H, m), 1.82-2.04 (1 H, m), 2.30-2.49 (1 H, m), 2.59-2.78 (1 H, m), 2.81 
(0.4H, s), 2.86-3.18 (3H, m), 2.99 (2.6H, s). 3.18-3.40 (2H, m), 3.90 (2H, s), 3.90-4.1 (1 H, m), 4.53 (0.2H, m), 
4.62 (0.8H, d, J=3.9 Hz), 4.77 (0.2H, br s), 4.98 (0.8H, dt, J=13.7 ( 3.9 Hz), 6.24 (1H, br s), 6.58 (1H, d, J=7.8 
Hz), 6.74 (1 H, d t J=8.3 Hz), 7.49-7.68 (4H, m), 8.82 (1 H, br s), 9.33 (1H, s) 

IR (KBr) 

v 1620, 1508, 1460. 1334, 1166, 1120. 1077, 1036, 801. 702 cm" 1 . 

Mass (FAB) 

m/z 543 ((M+H)+). 



Elementary Analysis: As C30H34N2O4CIF3 •0.5H 2 0 


Calcd.: 
Found.: 


C, 61.27; 
C, 61.37; 


H, 6.00; 
H, 6.08; 


N, 4.76; 
N, 4.75; 


CI. 6.02; 
CI. 5.89; 


F. 9.69 
F.9.92 



[Examples 99-110] 

1 7-cyclopropylmethyl-3, 14p-dihydroxy-4,5a-epoxy-6p-(N-methyl-4-chlorophenylacetamido)rmrphinan • hydrochlo- 
ride 109 (yield: 78%). 17-cyclopropylmethyl-3,14p-dihydroxy-4,5a^ mor- 
phinan • hydrochloride 110 (yield: 84%), 1 7-cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-6p-(N-methyl-1 - 
naphthylacetamido)morphinan • hydrochloride HI (yield: 61%), 1 7-cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-6p- 
(N-methyl-2-naphthylacetamido)morphinan • hydrochloride U£ (yield: 63%), 17-cydopropylmethyt-3,14p-dihydroxy- 
4,5a-epoxy-6p-(N-methyl-3-thienylacetamido)morphinan* hydrochloride U3 (yield: 61%). 17-cyclopropylmethyl- 
3,14p-dihydroxy-4,5a-epoxy-6p-(N-methyl-3,4-methylenedioxyphenylacetamido)morphinan • hydrochloride 114 (yield: 
45%), 17-cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-6p-(N-methyl-3-benzo[b]thienylacetamido) morphinan • hy- 
drochloride 1V5 (yield: 55%), 17-cyclopropylmethyl-3.14p-dihydroxy-4,5a-epoxy-6p-(N-methy1- 3-trifluoromethylpheny- 
lacetamido)morphinan • hydrochloride U£ (yield: 57%), 17-cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-6p-(N- 
methyl-9-fluorenamido)morphinan • hydrochloride 117 (yield: 65%), 17-cyclopropylmethyl-3,14p-dihydroxy-4,5a- 
epoxy-6p-(N-me%l-2,3.4,5.6-pertafluorophenylacetamido)morphinan • hydrochloride U8 (yield: 68%), 17-cyclopro- 
pylmethyl-3,14p-dihydroxy-4,5a-epoxy-6p-[N-methyl-3-(5-chlorobenzo[b]thierTy!)ace morphinan • hydrochloride 

119 (yield: 83%) and 1 7-cyclopropylmethyi-3,14p-dihydroxy-4.5a-epoxy-6p-(N-methyl-4-benzo[b]thienylaceta- 
mido)morphinan • hydrochloride 120 (yield: 76%) were obtained by following the procedure of example 95 but using 1 7- 
cyclopropylmethyl-4,5a-epoxy-3,14p-dihydroxy-6p-methylaminomorphinan lfl instead of the starting material of 17- 
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cyclopropylmethy!-4.5a-epoxy-3,14p<Jihydroxy-6^^ 4, and using 4-chlorophenylacetic acid, 3- 

chlorophenylacetic acid, 1-naphthylacetic acid, 2-naphthylacetic acid. 3-thienylacetic acid, 3,4-methylenedioxypheny- 
lacetic acid, 3-benzo[b]thienylacetic acid, 3-trifluoromethylphenylacetic acid, 9-fluorenecarboxylic acid, 2,3,4,5,6-pen- 
tafluorophenylacetic acid, 3-(5-chlorobenzo[b]thienyl) acetic acid and 4-benzo[b]thienylacetic acid instead of 3,4- 
dff luorophenylacetic acid. 

Compound 109 




IStl 



mp 201.0-205.0°C (decomposition, methanol) 
NMR (400 MHz, CD 3 OD) 

5 0.31-0.58 (2H, m), 0.61-0.75 (1H, m), 0.75-0.87 (1H, m), 0.87-1.00 (1H, m), 1.00-1.12 (1H, m), 1.12-1.27 
(1H, m). 1.35-1.82 (3H, m), 2.06 (1H, dq, J=13.4, 2.7 Hz), 2.42-2.73 (2H, m), 2.73-2.88 (1H, m), 2.92 
(2.5H.S), 3.07 (0.5H, s), 2.97-3.20 (3H, m), 3.68 (2H, dd, J=28.8. 15.6 Hz), 3.51-4.38 (2H, m), 4.75 (1H, d, 
J=8.3 Hz), 6.82 (2H ( d, J=8.8 Hz), 6.87 (1H, d, J=7.8 Hz), 7.18 (2H, d, J=8.8 Hz), 7.22 (1H, m) 

IR (KBr) 

v 1626, 1493, 1460, 1321. 1125, 1035, 924, 808 cm* 1 . 

Mass (FAB) 

m/z 509 ((M+H)+). 



Elementary Analysis: As C29H34N2O4CI3 • 0.6H 2 0 


Calcd.: 
Found.: 


C. 62.61; 
C, 62.56; 


H, 6.38; 
H, 6.49; 


N, 5.04; 
N, 5.02; 


CI, 12.74 
CI, 12.64 
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Compound 110 



10 



OH 
lift 



15 



20 



25 



30 



mp 200.0-209.0°C (decomposition, methanol) 
NMR (400 MHz, CD 3 OD) 

6 0.31 -0.58 (2H, m), 0.61-0.75 (1H, m), 0.75-0.89 (2H, m), 0.96-1 .24 (2H, m), 1 .34-1 .82 (3H, m), 2.03 (1 H, dq, 
J=13.2, 2.9 Hz), 2.42-2.73 (2H, m), 2.73-2.88 (1 H, m), 2.91 (2.5H, s), 3.09 (0.5H, s), 2.97-3.20 (3H, m), 3.54- 
3.65 (1H, m), 3.68 (2H, s), 3.73-4.97 (1H, m), 4.75 (1 H, d, J=8.3 Hz), 6.62-7.39 (6H, m) 

IR (KBr) 

v 1620, 1502, 1460, 1321, 1125, 1035, 924, 808cm-1. 

Mass (FAB) 

m/z509((M+H)+). 





Elementary Analysis: As C29H34N2O4CI3 '0.3H 2 0 


35 


Calcd.: 


C, 63.22; 


H, 6.33; 


N, 5.08; 


CI, 12.87 




Found.: 


C. 63.20; 


H, 6.50; 


N, 5.03; 


CI, 12.69 



40 



45 



Compound HI 



50 




55 



mp 210.0-21 5.0°C (decomposition, diethylether) 
NMR (400 MHz, CD 3 OD) 



6 0.31-0.60 (3H, m), 0.61-0.91 (3H, m). 0.91-1.18 (1H, m), 1.31 (1H, brd, J=14.2 Hz), 1.43-1.81 (2H, m), 1.89 
(1H, dq, J=13.2, 2.9 Hz), 2.42-2.73 (2H, m), 2.73-3.00 (2H, m), 2.92 (2.6H, s), 3.15 (0.4H, s), 3.00-3.19 (2H, 
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m), 3.54-3.85 (2H, m), 3.99 (1H, d. J=16.1 Hz), 4.23 <1H, d, J=16.1 Hz), 4.75 (1 H, d, J=8.3 Hz), 6.80 (1H t d, 
J=8.30 Hz), 6.90 (1 H, d, J=7.82 Hz), 7.00 (1 H, d, J=6.84 Hz), 7.27 (1 H, t, J=7.6 Hz), 7.31-7.59 (2H, m), 7.70 
(2H, t J=8.30 Hz), 7.80 (1H, d, J=8.3 Hz) 

5 IR(KBr) 

v 1620, 1510, 1502, 1460, 1402, 1321, 1 125, 1035, 924, 797 cm' 1 . 

Mass (FAB) 
w m/z525((M+H)+). 



15 


Elementary Analysis: As C^^yNgC^CI • 0.3H 2 0 




Calcd.: 


C, 69.96; 


H t 6.69; 


N, 4.94; 


CI, 6.26 




Found.: 


C, 70.04; 


H, 6.68; 


N, 5.03; 


CI, 6.20 



20 



Compound 112 



25 



30 




35 

mp 207.0-21 4.0°C (decomposition, diethylether) 
NMR (400 MHz, CD 3 OD) 

6 0.35-0.58 (3H, m), 0.61-0.91 (3H, m). 0.91-1.18 (1H, m), 1.23 (1H, brd, J=14.2 Hz), 1.39-1.81 (2H, m), 1.89 
*0 (1H, dq, J=13.2, 2.9 Hz). 2.42-2.76 (2H, m), 2.76-3.02 (2H, m), 2.92 (2.6H, s). 3.10 (0.4H, s), 3.02-3.20 (2H, 

m), 3.60-3.82 (2H, m), 3.86 (1H, d, J=21.5 Hz). 3.95 (1H. d, J=18.1 Hz). 4.75 (1H. d, J=8.3 Hz), 6.87-7.00 
(2H, m), 7.00-7.13 (2H. m). 7.35-7.49 (2H, m). 7.49-7.58 (1H, m), 7.70 (1H. d. J=8.3 Hz). 7.73-7.80 (1H. m) 

IR (KBr) 

45 

v 1 620, 1 504, 1 460, 1 408, 1 321 , 1 1 25, 1 035, 859, 803, 748 cm" 1 . 

Mass (FAB) 

m/z525((M+H)+). 

50 



Elementary Analysis: As C33H37N2O4CI 


Calcd.: 
Found.: 


C, 70.64; 
C t 70.39; 


H, 6.65; 
H, 6.75; 


N, 4.99; 
N, 5.05; 


CI, 6.32 
CI, 6.00 
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Compound 113 




JLii 



mp 208.0-219.0°C (decomposition, diethylether) 
NMR (400 MHz, DMSO-d 6 ) 

8 0.31-0.45 (1H, m), 0.45-0.53 (1H, m), 0.53-0,63 (1H, m), 0.63-0.78 (1H, m), 0.84-1.30 (3H, m), 1.30-1.80 
(2H, m), 1.90-2.14 (1H, m), 2.30-2.61 (3H, m), 2.83 (2.4H, s), 3.00 (0.6H, s), 2.75-2.91 (1H, m), 2.91-3.17 
(3H, m), 3.40-3.57 (2H, m), 3.57-3.72 (1H, m), 3.72-3.88 (1H, m), 4.81 (0.8H, d, J=8.3 Hz), 4.87 (0.2H, d, 
J=8.3 Hz), 6.30 (0.2H, s), 6.40 (0.8H, s) f 6.62 (1H, d, J=4.9 Hz), 6.72 (1H, s), 6.73 (1H, d, J=8.3 Hz), 6.82 
(1H, d, J=8.3 Hz), 7.38 (0.8H, dd, J=4.9, 2.9 Hz), 7.47 (0.2H, dd, J:=4.9, 2.9 Hz), 8.80 (1H, br s), 9.28 (0.2H, 
s). 9.65 (0.8H, s) 

IR(KBr) 

v 1620, 1508, 1460, 1321, 1125, 1035, 922, 859 cm' 1 . 

Mass (FAB) 

m/z 481 ((M+H)+). 



Elementary Analysis: As C27H33N2O4CIS • 0.5H 2 0 



Calcd.: 


C, 61.64; 


H, 6.51; 


N, 5.32; 


CI, 6.74; 


S, 6.10 


Found.: 


C. 61.77; 


H. 6.50; 


N, 5.19; 


CI. 6.65; 


S, 5.83 



Compound 1J4 
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mp 203.0-208.0°C (decomposition, ethylacetate diethylether) 
NMR (400 MHz, DMSO<J 6 ) 

6 0.31-0.45 (1H, m), 0.45-0.54 (1H, m), 0.54-0.63 (1H, m), 0.63-0.73 (1H, m), 0.85-0.99 (1H. m), 0.99-1.10 
(1H, m), 1.10-1.29 (1H, m), 1.32-1.80 (3H t m), 1.92-2.13 (1H, m), 2.36-2.55 (2H, m), 2.72-2.92 (1H, m), 2.82 
(2.4H, s), 2.99 (0.6H, s), 2.92-3.13 (2H, m), 3.25-3.41 (1H, m), 3.44 (2H, s). 3.48-3.70 (1H, m), 3.82 (1H, br 
d, J=4.9 Hz), 4.81 (0.8H, d. J=8.3 Hz), 4.87 (0.2H, d, J=8.3 Hz), 5.93 (1.6H, d, J=0.98 Hz), 5.98 (0.4H, s), 
6.23 (1H, dd, J=1.3, 8.1 Hz), 6.34 (1H, s). 6.40 (1H, br s), 6.58-6.90 (3H, m), 8.80 (1H, brs). 9.26 (0.2H, 6), 
9.63 (0.8H. s) 

IR (KBr) 

v 1620, 1504, 1491, 1323, 1249. 1125, 1036 cm' 1 . 

Mass (FAB) 

m/z519((M+H)+). 



Elementary Analysis: As C^^s^C^C! • 0.4H 2 0 



Calcd.: 


C, 64.08; 


H, 6.41; 


N, 4.98; 


CI, 6.31 


Found.: 


C, 64.00; 


H, 6.43; 


N, 5.01; 


CI, 6.27 



Compound 115 




115. 



mp 215.0-225.0°C (decomposition, ethylacetate, diethylether) 
NMR (400 MHz, DMSO-d 6 ) 

6 0.31-0.45 (1H, m), 0.45-0.53 (1H, m), 0.53-0.62 (1H, m), 0.62-0.73 (1H, m), 0.79-0.89 (1H, m), 0.89-1.12 
(2H, m), 1.34-1.60 (2H, m), 1.98-2.07 (1H, m), 2.39-2.55 (2H, m), 2.73-2.98 (1H, m), 2.85 (2.4H. s), 3.07 
(0.6K s), 2.98-3.13 (2H, m), 3.17-3.39 (2H, m), 3.50-3.61 (1H, m), 3.68 (1H, d. J=16.1 Hz), 3.78 (1H, br d, 
J=3.9 Hz), 3.88 (1H, d, J=16.1 Hz), 4.83 (0.8H, d, J=8.3 Hz), 4.90 (0.2H, d, J=8.3 Hz), 6.29 (0.2H, s), 6.35 
(0.8H, s), 6.03 (0.2H, d t J=8.3 Hz), 6.70 (0.2H, d, J=8.3 Hz), 6.74 (0.8H, d, J=8.3 Hz), 6.82 (0.8H, d, J=8.3 
Hz), 7.08 (0.8H, s), 7.21-7.42 (2.8H, m), 7.48 (0.2H, s), 7.77-7.82 (0.2H, m), 7.92 (0.8H, d. J=7.8 Hz), 7.97- 
8.02 (0.2H, m), 8.78 (1H, br s), 9.28 (0.2H, s). 9.68 (0.8H, s) 

IR (KBr) 

v 1626, 1502, 1460, 1319, 1125, 1035cnV 1 . 
Mass (FAB) 
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m/z 531 ((M+H)+). 



10 



Elementary Analysis 



As C 31 H35N 2 04CIS • 0.4H 2 0 



Calcd.: 


C, 64.83; 


H, 6.28; 


N, 4.88; 


CI, 6.17; 


Found.: 


C, 64.85; 


H, 6.42; 


N, 4.89; 


Cl ( 6.15; 



S, 5.58 
S, 5.53 



Compound 116 



75 



20 



25 



30 



35 



40 



45 



mp 195.0-203.0°C (decomposition, methanol) 
NMR (400 MHz, DMSOd 6 ) 

8 0.31-0.45 (1H, m), 0.45-0.53 (1H, m), 0.53-0.63 (1H, m), 0.63-0.77 (1H, m), 0.96-1.12 (2H, m), 1.12-1.30 
(1H, m), 1 .30-1.80 (3H, m), 2.06 (1H, br q, J=13.2 Hz), 2.39-2.59 (2H, m), 2.85 (2.4H, s), 3.05 (0.6H, s), 2.71- 
2.92 (1H, m), 2.92-3.12 (2H, m), 3.41-3.58 (1 H, m), 3.68 (1H, d, J=3.4 Hz), 3.58-3.77 (1H, m), 3.77-4.10 (2H, 
m), 4.84 (0.8H, br d, J=5.4 Hz), 4.88 (0.2H, br d, J=5.4 Hz), 6.30 (0.2H/br s), 6.42 (0.8H, br s), 6.62 (0.2H, 
d. J=8.3 Hz), 6.69 (0.2H, d, J=8.3 Hz), 6.72 (0.8H, d. J=8.3 Hz), 6.81 (0.8H, d, J=8.3 Hz), 7.13 (0.8H, s), 7.17 
(0.2H, d, J=6.8 Hz), 7.22-7.28 (0.2H, m), 7.30 (0.8H, d, J=7.8 Hz), 7.48 (1H, t, J=7.8 Hz), 7.52-7.63 (1H, m), 
8.80 (1H, br s), 9.25 (0.2H, s), 9.64 (0.8H, s) 

IR (KBr) 

v 1628. 1508. 1460, 1334, 1166, 1127, 1077, 1035, 922, 704 cm* 1 . 

Mass (FAB) 

m/z 543 ((M+H)+). 



50 



Elementary Analysis: As C30H34N2O4CIF3 



Calcd.: 
Found.: 



C, 62.23; 


H, 5.92; 


N, 4.84; 


CI, 6.12; 


C, 62.19; 


H, 6.04; 


N, 4.82; 


CI. 5.76; 



F.9.84 
F, 9.87 
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Compound 117 



5 



10 




mp 215.0-224.0°C (decomposition, ethylacetate) 
NMR (400 MHz, DMSOd 6 ) 

20 6 0.31-0.47 (1H, m), 0.47-0.57 (1H, m), 0.57-0.64 (1H, m), 0.64-0.77 (1H, m), 0.98-1.13 (1H, m), 1.20-1.60 
(2H, m), 1.60-1.92 (2H, m), 2.31-2.70 (2H, m), 2.79-2.91 (1H, m), 2.97 (2.1H, s), 2.99-3.15 (2H, m), 3.36 
(0.9H s), 3.37-3.60 (2H, m), 3.81 (0.3H, br d, J=5.2 Hz), 3.89 (0.7H, br d, J=5.2 Hz), 3.72-3.93 (0.3H, m), 
4.12-4.29 (0.7H, m), 4.90-5.02 (0.3H, m), 5.04 (0.7H, d, J=7.3 Hz), 5.09 (0.7H, s), 5.38 (0.3H, m), 6.17 (0.3H. 
brs). 6.46 (0.7H, br s), 6.61 (1H. s). 6.55-6.78 (1H, m), 7.08-7.52 (6H, m), 7.64 (1H, d, J=7.3 Hz), 7.84 (1H, 

25 dd, J=7.8, 4.4 Hz), 7.91 (1 H, d, J=7.3 Hz), 8.77 (0.3H, br s), 8.83 (0.7H, br s), 9.24 (0.3H, s), 9.26 (0.7H, s) 

IR(KBr) 

v 1620,1510, 1460,748 cm 1 . 

30 

Mass (FAB) 

m/z 549 ((M+H)+). 



35 





Elementary Analysis: As C35H37N2O4CI -0.6H 2 0 




Calcd.: 


C, 70.54; 


H, 6.46; 


N, 4.70; 


CI, 5.95 


40 


Found.: 


C, 70.77; 


H, 6.54; 


N, 4.71; 


CI, 5.58 
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Compound 118 



10 




US 



15 



20 



25 



30 



mp 208.0-214.0°C (decomposition, methanol) 
NMR (400 MHz, DMSO-d 6 ) 

8 0.31-0.47 (1H, m), 0.47-0.56 (1H, m), 0.56-0.63 (1H, m), 0.63-0.77 (1H, m), 1.00-1.13 (1H, m), 1.20-1.65 
(3H, m), 1.74 (1H, br t, J=13.4 Hz), 2.16 (1H, br q, J=12.7 Hz), 2.39-2.62 (2H, m), 2.89 (2.4H, s), 2.76-2.96 
(1H, m), 2.96-3.12 (2H, m), 3.17 (0.6H, s), 3.20-3.45 (2H, m), 3.62-3.75 (1H, m), 3.75-3.98 (3H, m), 4.85 
(0.8H, d, J=7.8 Hz), 4.94 (0.2H, d. J=7.8 Hz), 6.38 (0.2H, br s), 6.52 (0.8H, brs). 6.62 (0.2H, d, J=8.3 Hz), 
6.68 (1H, d, J=8.3 Hz), 6.74 (0.8H, d, J=7.8 Hz), 8.85 (1H, br s), 9.27 (0.2H, s), 9.41 (0.8H, s) 

IR(KBr) 

v 1638, 1510, 1315, 1127, 1009, 919, 859 cm 1 . 

Mass (FAB) 

m/z565((M+Hn. 



35 



40 



Elementary Analysis: As C29H30N2O4CIF5 • 0.2H 2 0 



Calcd.: 
Found.: 



C, 57.61; 


H, 5.07; 


N, 4.63; 


CI, 5.86; 


C. 57.60; 


H, 5.36; 


N, 4.74; 


CI, 5.94; 



F, 15.71 
F. 15.51 



Compound US 



45 



50 




112. 



55 



mp 210.0-219.0°C (decomposition, diethylether) 
NMR (400 MHz, DMSO-d 6 ) 



148 



EP 0 846 694 A1 



6 0.31-0.45 (1H, m), 0.45-0.54 (1H, m), 0.54-0.62 (1H, m), 0.62-073 (1H, m), 1.00-1.12 (1H, m), 1.19-1.57 
(3H, m). 1.61-1.78 (1H, m), 2.00-2.18 (1H, m), 2.40-2.60 (2H, m), 2.73-2.92 (1H, m), 2.87 (2.4H, s). 3.09 
(0.6H. s), 2.92-3.13 (2H, m), 3.23-3.41 (2H, m), 3.59-3.69 (0.8H, m), 3.76 (0.8H, d, J=16.5 Hz); 3.80-3.90 
(1H, m), 3.89 (0.8H, d, J=16.5 Hz), 3.95 (0.4H, s). 4.00-4.12 (0.2H, m), 4.88 (0.8H, d, J=7.9 Hz), 4.90 (0.2H, 
d, J=7.9 Hz), 6.35 (0.2H, br s), 6.47 (0.8H, br s), 6.63 (0.2H, d, J=7.9 Hz), 6.69 (1H, d, J^8.5 Hz), 6.78 (0.8H, 
d, J=7.9 Hz), 7.23 (0.8H, s). 7.36 (0.8H, dd, J=8.6, 1.8 Hz), 7.40 (0.2H, dd, J=8.6, 1.8 Hz), 7.60 (0.2H, s), 
7.66 (0.8H, d, J=1.8 Hz), 7.86 (0.2H, d. J=1.8 Hz), 7.97 (0.8H, d, J=8.6 Hz), 8.01 (0.2H, d. J=8.5 Hz), 8.82 
(1H, brs), 9.25 (0.2H, s). 9.60 (0.8H, s) 

IR(KBr) 

v 1628, 1508, 1427, 1321, 1127, 1079, 1035. 859, 835 cm' 1 . 

Mass (FAB) 

m/z565 ((M+H)+). 



Elementary Analysis: As C 31 H34N 2 04Cl2S • 0.3H 2 0 



C, 61.34; 


H, 5.75; 


N, 4.62; 


CI, 11.68; 


C, 61.40; 


H, 5.81; 


N, 4.63; 


CI, 11.38; 



Compound 120 




12SL 



mp 219.0-226.0°C (decomposition, diethylether) 
NMR (400 MHz. DMSO-d 6 ) 

6 0.31-0.45 (1H, m), 0.45-0.53 (1H, m), 0.53-0.62 (2H, m), 0.62-0.73 (1H, m), 0.77-0.92 (1H. m), 0.97-1.12 
(1H, m), 1.43 (1H, d, J=12.2 Hz), 1.47 (1H, d, J=10.3 Hz), 1.91 (1H, br q, J=13.2 Hz), 2.48 (2H, d, J=8.6 Hz), 
2.77-2.89 (1H, m), 2.83 (2.4H, s), 2.92 (1H. dd, J=19.5, 6.1 Hz), 3.06 (0.6H, s), 2.99-3.1 1 (1H. m), 3.25-3.39 
(1H, m), 3.51-3.61 (1H, m), 3.78 (1H, d, J=5.4 Hz), 3.85 (1H, d, J=15.4 Hz), 3.89 (1H, d, J=15.4 Hz), 4.83 
(0.8H d. J=8.3 Hz), 4.91 (0.2H, d. J=8.3 Hz), 6.31 (0.2H, br s), 6.37 (0.8H, br s), 6.63 (0.2H, d, J=8.3 Hz), 
6.70 (0.2H, dd, J=7.8, 2.0 Hz), 6.77 (0.8H, d, J=8.3 Hz), 6.80-6.90 (1.8H, m), 6.98 (1H, d. J=5.4 Hz), 7.18 
(0.8H, t, J=7.8 Hz), 7.31 (0.2H, t. J=7.8 Hz), 7.36 (0.8H, s), 7.50 (0.2H, d. J=4.9 Hz), 7.60 (0.8H, d, J=5.4 Hz), 
7.73 (0.2H, d, J=5.9 Hz). 7.82 (0.8H. d, J=8.3 Hz), 7.88 (0.2H, d, J=7.8 Hz), 8.78 (1H, br s), 9.25 (0.2H, s), 
9.66 (0.8H, s) 

IR(KBr) 

v 1620, 1543, 1516, 1460, 1125, 1033, 766 cm' 1 . 
Mass (FAB) 
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Elementary Analysis: As C3 1 H 35 N 2 04CIS • 0.4H 2 0 



Calcd.: C, 64.83; H, 6.28; N, 4.88; CI, 6.17; S5.58 
Found.: C, 65.03; H, 6.49; N ( 4.78; CI, 6.03; S.5.19 



[Examples 111-113] 

1 7-Cyclopropylmethyl-3J4^ . hydrochloride 

121 (yield: 54%) and 17-ally1-3J4p<Jihydroxy-4,5a-epox^ 

hydrochloride!^ (yield: 63%), 17-allyl-3,14p-dihydrcxy-4,5a-e mor- 
phinan • hydrochloride 123 (yield: 76%) were obtained by following the procedure of example 95 but using 1 7-cyclopro- 
pylmethyl^.Sa-epoxy-S^HMhydroxy-ep-aminomorphinan (J.B. Jiang, R.N. Hanson, P.S. Portoghese and A.E. 
Takemori, J. Med. Chem., 20, 1100 (1977)), 17-allyl-4,5a-epoxy-3,14p-dihydroxy-6a-methylaminomorphinan 12 and 
^•allyi^.Sa-epoxy-S.Hp-dihydroxy-ep-methylaminomorphinan 13 instead of the starting material of 1 7-cyclopropyl- 
methyl-4,5a-epoxy-3,14p<Jihydroxy-6a-meth^aminomorphinan 4, and using 3,4-dichlorophenylacetic acid instead of 
3,4-drf luorophenylacetic acid. 

Compound 121 



mp 245.0-254.0°C (decomposition, methanol) 
NMR (400 MHz. DMSO-d 6 ) 

5 0.31-0.46 (1H, m), 0.46-0.53 (1H, m). 0.53-0.63 (1H, m), 0.63-0.75 (1H. m). 0.98-1.12 (1H, m), 1.21-1.39 
(1H, m), 1.39-1.57 (2H, m), 1.57-1.80 (2H. m), 2.28-2.48 (2H, m), 2.77-2.92 (1H, m), 3.02 (1H, brd, J=6.4 
Hz), 3.07 (1H, br d, J=5.9 Hz), 3.19-3.41 (3H, m), 3.45 (1H, d, J=14.7 Hz), 3.50 (1H, d, J=14.7 Hz), 3.82 (1H, 
br s), 4.58 (1H, d, J=7.8 Hz), 6.17 (1H, br s), 6.63 (1H, d, J=7.8 Hz), 6.71 (1H, d, J=8.3 Hz), 7.25 (1H, dd. 
J=8.3, 2.0 Hz), 7.53 (1H, d. J=2.0 Hz), 7.57 (1H t d, J=8.3 Hz). 8.45 (1H, br s), 8.82 (1H, br s), 9.34 (1H, d, 
J=1.5Hz) 

IR(KBr) 

v 1655. 1545, 1508, 1461, 1128, 1034, 922 cm' 1 . 

Mass (FAB) 

m/z 529 ((M+H)+). 



OH 




111 



150 
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Elementary Analysis: As C28 H 31 N 204 C, 3 • 0.4H 2 0 


Calcd.: 
Found.: 


C, 58.67; 
C. 58.70; 


H, 5.59; 
H, 5.65; 


N, 4.89; 
N, 4.88; 


Q. 18.56 
CI. 18.63 



10 Compound 122 



75 



20 




122 



25 

mp214-216°C 

NMR (400 MHz, DMSO-d 6 ) 

6 1.16 (1H, m), 1.34 (1H, m), 1.51 (1H, m), 1.62 (1H, m), 1.86 (1H, m), 2.41 (1H, m), 2.72 (1H, m), 2.80 (0.5H, 
so s), 2.95 (2.5H, s), 3.0-3.3 (2H, m), 3.40 (1H, m), 3.52 (1H, m), 3.88 (3H, m), 4.45 (0.2H, m), 4.61 (0.8H. d, 

J=3.9 Hz), 4.73 (0.2H, m), 4.95 (0.8H, m), 5.57 (2H, m), 5.89 (1H, m), 6.14 (0.8H, brs), 6.48 (0.2H, brs), 6.59 
(1H, d, J=8.3 Hz), 6.72 (1H, d. J=8.3 Hz), 7.23 (1H, m), 7.52 (1H, d, J=2.0 Hz), 7.58 (1H, m), 9.12 (1H, brs), 
9.32 (1H, s) 

35 IR (KBr) 

v 3300, 1624, 1473, 1118, 1035, 804 cm" 1 . 

Mass (FAB) 
40 m/z 529 (M+H) 



45 


Elementary Analysis: As CgaHaoNgC^CIg • HCI • 0.4H 2 0 




Calcd.: 


C, 58.68; 


H, 5.59; 


N, 4.89; 


CI. 18.56 




Found.: 


C. 58.77; 


H, 5.66; 


N, 4.87; 


CI, 18.29 
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Compound 123 
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OH 



Xsl" 



10 



15 



20 



25 



30 



35 



121 



mp 185°C (decomposition) 
NMR (500 MHz, DMSO-d 6 ) 

8 1.15-1.39 (2H, m), 1.44 (0.2H, brd. J=9.2 Hz), 1.51 (0.8H, brd, J=9.8 Hz), 1.61-1.68 (1H, m), 2.00-2.11 (1H, 
m), 2.44-2.57 (2H, m), 2.83 (2.4H, s). 2.90-3.00 (1H, m), 3.02 (0.6H, s). 3.07-3.15 (1H, m), 3.35-3.39 (0.2H, 
m), 3.37 (0.8H, d, J=6.7 Hz), 3.43-3.55 (2H, m). 3.57 (1.6H, d, J=3.1 Hz), 3.70-3.79 (1.4H, m), 3.88-4.05 (1H, 
m), 4.80-4.88 (1H, m), 5.52 (1H, brd, J=1 1.0 Hz), 5.62 (1H, d, J=7.1 Hz), 5.83-5.96 (1H, m), 6.10-6.38 (1H, 
m), 6.64 (0.2H, d, J=8.2 Hz), 6.69 (0.2H, d, J=8.2 Hz), 6.73 (0.8H, d, J=8.2 Hz), 6.80 (0.8H, d, J=8.2 Hz), 6.99 
(0.8H, dd, J=8.6, 1.8 Hz), 7.10 (0.8H, d, J=1.8 Hz), 7.19-7.23 (0.2H, m), 7.47-7.50 (0.2H, m), 7.50 (0.8H, d, 
J=8.5 Hz), 7.55 (0.2H, d, J=8.6 Hz), 9.18 (1H, brs), 9.25 (0.2H, s), 9.63 (0.8H, s). 

IR (KBr) 

v 3380, 1620, 1502, 1475, 1321, 1125, 1033 cm 1 . 

Mass (El) 

m/z528(M+). 





Elementary Analysis: As C28H3oN 2 0 4 CI 2 • HCI • H 2 0 


40 


Calcd.: 


C, 57.59; 


H. 5.70; 


N, 4.80; 


CI, 18.21 




Found.: 


C, 57.93; 


H, 5.80; 


N, 4.82; 


CI, 17.85 



45 



[Example 114] 

17-Cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-6p-tN-methyl-3-(3-trifluoromethylphenyl)p morphi- 
nan • hydrochloride 124 



50 



55 
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OH 



5 




15 400 mg (1.12 mmol) of 17-cyclopropylmethyl-4,5a-epoxy-3 .14p-dihydroxy-6p-methylaminomorphinan 1Q and 360 
mg (1 .68 mmol) of 3-(3-trifluoromethylphenyl)propiolic acid were dissolved in 12 ml of chloroform followed by sequential 
addition of 0.40 ml (2.91 mmol) of N-ethylpiperidine and 428 mg (1.68 mmol) of bis-(2-oxo-3-oxazolidinyl)phosphinic 
chloride and stirring for 12 hours at room temperature. Then, 15 ml of 1 N aqueous sodium hydroxide were added to 
separate layers, and the organic layer was washed with 10 ml each of water and saturated brine, dried and concen- 

20 trated. The residue was dissolved in 1 0 ml of methanol followed by the addition of 2ml of 1 N aqueous sodium hydroxide 
and stirring for 3 hours. 30 ml of ethyiacetate were then added to separate layers, and the resulting organic layer was 
washed with 20 ml of saturated brine, dried and concentrated. The residue was purified with silica gel column chroma- 
tography (Merk 9385, 30 g, chloroform/methanol = 30/1) to obtain 562.8 mg of the free base of the target compound. 
This was then re-precipitated from hexane and ethyiacetate, and the resulting solid was dissolved in ethyiacetate. An 

25 excess amount of ethyiacetate solution of hydrochloride solution was added followed by stirring and filtration of the 
resulting precipitate to obtain 274 mg of the target compound (yield: 42%). 

mp >195°C (decomposition) 
NMR(400 MHz, DMSO-d 6 ) 

30 

6 0.42 (1H, m), 0.52 (1H, m), 0.59 (1H, m), 0.67 (1H, m), 1.07 (1H, m), 1.29-1.51 (3H, m), 1.73-1.83 (1H, m), 
2.09-2.26 (1H, m), 2.40-2.58 (2H, m), 2.86 (1H, m), 2.98 (2.4H, s). 3.02-3.11 (2H, m), 3.31 (0.6H, s), 3.30- 
3.38 (2H, m), 3.87 (1 H, br d, J^5.9 Hz), 4.13 (1 H, m), 4.89 (0.8H, d, J=8.3 Hz), 4.96 (0.2H, d, J=8.3 Hz), 6.40 
(0.2H, s. OH), 6.46 (0.8H, d, J=7.3 Hz), 6.53 (0.8H, s, OH), 6.60 (0.8H, d, J=7.3 Hz), 6.66 (0.2H, d, J=7.3 Hz), 
35 6.72 (0.2H, d, J=7.3 Hz), 7.47 (0.8H, br s), 7.57 (0.8H, d, J=7.8 Hz), 7.63 (0.8H, dd, J=7.8, 7.8 Hz), 7.73 

(0.2H, dd, J=7.8. 7.8 Hz),7.83 (0.8H, d, J=7.8 Hz), 7.90 (0.2H, d, J-7.8 Hz), 7.97 (0.2H, d, J=7.8 Hz), 8.06 
(0.2H, br s), 8.81 (1H, m, NH+), 9.30 (0.8H, s, OH), 9.31 (0.2H, s, OH). 

IR (KBr) 

40 

v 3400, 2224, 1620, 1439, 1334. 1 170. 1 127, 1073. 1035. 924. 806 cm' 1 . 

Mass (FAB) 

m/z553 ((M+H)+). 

45 





Elementary Analysis: As C3 1 H3 1 F 3 N 2 04 • HCI 


•0.5H 2 0 




50 


Calcd.: 


C, 62.26; 


H, 5.56; 


CI, 5.93; 


F, 9.53; 


N, 4.68 




Found.: 


C, 62.25: 


H, 5.64; 


CI. 5.78; 


F. 9.49; 


N, 4.73 



[Example 115] 

1 7-cyclopropylmethyl-3, 1 4p-dihydroxy-4,5a-epoxy-6a-[N-methyl-3-(3-trif luoromethylphenyl)propiolamido] morphi- 
nan • hydrochloride 125 was obtained by following the procedure of example 1 1 4 but using 1 7-cyclopropylmethyl-4,5a- 
epoxy-3,14p<Jihydroxy-6a-methylaminomorphinan ± instead of 17-cyclopropylmethyl-4,5a-epoxy-3,14p-dihydroxy-6p- 
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methylaminomorphinan 10. 
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15 



125 



20 



25 



30 



35 



mp >190°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

8 0.41 (1H. m), 0.48 (1H. m), 0.62 (1H. m), 0.68 (1H, m), 1.07 (1H. m), 1.14-1.33 (1H, m), 1 .48-1.70 (3H, m), 
1.92-2.07 (1H,m), 2.47 (1H, m), 2.70 (1H, m), 2.92-3.15 (3H, m), 2.93 (1.2H, s), 3.22-3.38 (2H, m). 3.26 
(1.8H, s), 3.96 (1H m), 4.72 (0.6H, d, J=3.4 Hz), 4.85 (0.4H, d. J=3.4 Hz), 4.92 (0.6H, ddd, J=14.2, 3.9, 3.9 
Hz), 5.07 (0.4H, ddd, J=13.2, 3.9, 3.9 Hz), 6.34 (0.6H, s. OH), 6.43 (0.4H, s, OH), 6.61 (0.6H, d. J=7.8 Hz), 
6.61 (0.4H, J=7.3 Hz), 6.75 (0.6H, d. J=7.8 Hz), 6.75 (0.4H, d, J=7.3 Hz), 7.73 (0.6H, dd, J=7.8, 7.3 Hz), 7.82 
(0.4H, dd, J=7.8. 7.3 Hz), 7.91 (0.6H, d, J=7.3 Hz), 7.92 (0.4H, d, J=7.3 Hz), 7.98 (0.6H. d, J=7.8 Hz), 8.06 
(0.6H, br s), 8.06 (0.4H, d, J=7.8 Hz), 8.08 (0.4H, br s), 8.82-8.94 (1H, m, NH+), 9.38 (0.4H, s, OH), 9.38 
(0.6H, s. OH). 

IR (KBr) 

v 3400,2220, 1611, 1460, 1334, 1172, 1122, 1071, 1036,922,806 cm* 1 . 

Mass (FAB) 

m/z 553 ((M+H)+). 



Elementary Analysis 



40 


Calcd.: 


C, 62.07; 


H, 5.58; 


CI, 5.91; 


F, 9.50; 


N, 4.67 




Found.: 


C. 61.96; 


H, 5.64; 


CI. 6.06; 


F. 9.47; 


N, 4.69 



As C 31 H 31 F3N 2 04 • HCI -0.6H 2 0 



45 



50 



[Example 116] 

1 7-Cyclopropylmethyl-3, 1 4p-dihydroxy-4,5a-epoxy-6a-[N-methyl-3-(4-trif luoromethylphenyl)propiolamldo] 
morphinan • 0.5 tartrate J2£ was obtained by following the procedure of example 1 14 but using 17-cyctopropylmethyl- 
4,5a-epoxy-3,14p-dihydroxy-6a-methylaminomorphinan 4 instead of 17-cyclopropylmethyl-4,5a-epoxy-3,14p-dihy- 
droxy-6p-methylaminomorphinan 10, and using 3-(4-trrf luoromethylphenyl)propiolic acid instead of 3-(3-trif luoromethyl- 
phenyl)propioiic acid. 
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12£ 



mp 197.0°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

5 0.10-0.30 (2H, m). 0.44-0.63 (2H, m), 0.83-0.99 (1H, m), 1.10-1.35 (1H, m), 1.40-1.60 (3H, m), 1.70-1.88 
(1H, m), 2.15-2.34 (2H f m), 2.39-2.62 (2H, m), 2.62-2.84 (2H, m), 2.93 (1.5H, s), 3.00-3.13 (1H, m), 3.25 
(1.5H, s), 3.20-3.34 (1H, m), 2.40-4.40 (3H, br s), 4.10 (1H, s), 4.62 (0.5H, br d, J=3.4 Hz), 4.70 (0.5H, br d, 
J=2.9 Hz), 4.85 (0.5H, ddd. J=14.2, 3.9, 3.9 Hz), 5.03 (0.5H, ddd, J=13.2, 3.9, 3.9 Hz), 6.53 (1H, d, J=8.3 
Hz), 6.64 (0.5H, d, J=7.8 Hz), 6.65 (0.5H, d, J=8.3 Hz), 7.85 (1H f d, J=8.3 Hz), 7.89 (1H, d. J=8.3 Hz), 7.90 
(1H, d, J=8.3 Hz), 7.93 (1H, d, J=8.3 Hz), 8.80-9.60 (1H, br s). 

IR(KBr) 

v 3416, 2222, 1609, 1508, 1406, 1325, 1125, 1067 cm* 1 . 

Mass (FAB) 

m/z 553 ((M+H)+). 



Elementary Analysis: As 
C31H31F3N2O4 • 0.5C 4 H 6 O 6 • 0.5H 2 0 



Calcd.: 


C, 62.26; 


H, 5.54; 


F, 8.95; 


N, 4.40 


Found.: 


C, 62.14; 


H, 5.58; 


F.8.91; 


N, 4.43 



[Example 17] 

17-Cyclopropylmethyl-3,14Mhydroxy-4^ morphi- 
nan • hydrochloride 127 was obtained by following the procedure of example 114 but using 3-(4-trifluoromethylphe- 
nyl)propidic acid instead of 3-(3-trifluoromethylphenyl)propiolic acid. 
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OH 



5 




121 



15 

mp 197.0°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

6 0.35-0.46 (1H, m), 0.46-0.56 (1H, m) ( 0.56-0.64 (1H, m) t 0.64-0.75 (1H, m), 1.01-1.15 OK m), 1.27-1.37 
20 (0.6H, m), 1.37-1.52 (2.4H, m), 1.70-1.85 (1H, m), 2.05-2.30 (1H, m) t 2.36-2,62 (2H, m), 2.80-2.92 (1H, m), 

2.99 (2.4H, s), 3.00-3.16 (2H, m), 3.32 (0.6H, s), 3.30-3.40 (2H, m), 3.86 (1H, br d, J=4.4 Hz), 4.05-4.18 (1H, 
m), 4.90 (0.8H, d, J=8.3 Hz), 4.97 (0.2H, d, J=8.8 Hz), 6.43 (0.2H, s). 6.55 (0.8H, s). 6.57 (0.8H, d, J=7.8 Hz), 
6.66 (1H, d, J=8.3 Hz), 6.72 (0.2H, d. J=7.8 Hz), 7.43 (1.6H, d, J=7.8 Hz), 7.74 (1.6H, d, J=8.3 Hz), 7.85 
(0.4H, d, J=8.8 Hz), 7.89 (0.4H, d, J=8.8 Hz), 8.83 (1H, br s), 9.32 (0.2H, s), 9.35 (0.8H, s). 

25 

IR(KBr) 

v 3416. 2224, 1618, 1508, 1408, 1325, 1172, 1127, 1067 cm 1 . 

30 Mass (FAB) 

m/z 553 ((M+H)+). 



35 


Elementary Analysis: As C 31 H 31 F 3 N 2 0 4 * HCI 


•0.6H 2 0 






Calcd.: 


C, 62.07; 


H, 5.58; 


Ci, 5.91; 


F, 9.50; 


N, 4.67 




Found.: 


C, 62.14; 


H, 5.62; 


CI, 5.90; 


F, 9.29; 


N, 4.62 



40 

[Example 118] 



17-cyclopropylmethyl-4,5a-epoxy-3,14p<iihy^ morphi- 
nan» tartrate 128 

45 
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227 mg of 3-tert-butyldimethylsilyloxy-17-cydopr^ 
rophenylmethanesurfonamido)rrK>rphinan 1£ obtained in reference example 8 was dissolved in 4.5 ml of tetrahydro- 
furan followed by the addition of 0.39 ml of tetrabutylammonium fluoride and stirring for 30 minutes. 15 ml of 
ethylacetate and 1 0 ml of saturated aqueous ammonium chloride were added to separate layers, and the aqueous layer 
5 was extracted twice with 1 0 ml of ethylacetate. The resulting organic layer was concentrated after drying with anhydrous 
sodium sulfate, and the residue was purified with silica gel column chromatography (25 g chloroform/methanol = 20/1) 
to obtain the crude compound. This was then recrystallized from ethylacetate and methanol to obtain 158 mg of the free 
base of the target compound. This was dissolved in a mixed solvent of chloroform and methanol, completely dissolved 
by addition of 20.4 mg of tartaric acid and concentrated. This residue was reprecipitated from methanol and ether fol- 
io lowed by filtration to obtain 105 mg of the target compound (yield: 49%). 

mp >149°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

15 5 0.13-0.22 (2H. m), 0.47-0.58 (2H, m). 0.82-0.92 (1H. m), 0.98-1.11 (1H. m), 1.18-1.27 (1H, m), 1.35-1.48 
(2H, m), 1.55-1.67 (1H, m), 2.07-2.26 (2H, m), 2.48-2.60 (1H, m), 2.60-2.73 (2H, m), 2.83 (3H, s), 3.01 (1H, 
brd, J=8.6 Hz), 2.90-4.00 (5H, m, 3 x OH). 3.98-4.07 (1H, m), 4.11 (1H, s), 4.35 (1H, d. J=3.4 Hz), 4.49 (1H, 
d, J=13.7 Hz), 4.53 (1H, d, J=13.7 Hz), 6.49 (1H, d ( J=8.3 Hz), 6.61 (1H, d. J=8.3 Hz), 7.44 (1H, dd, J=2.0, 
8.3 Hz), 7.67 (1H, d, J=8.3 Hz), 7.71 (1H, d, J=2.0 Hz), 9.08 (1H, brs). 

20 

IR (KBr) 

v 3410, 1607, 1470, 1323, 1 122, 1035. 959, 917 cm 1 . 

25 Mass (FAB) 

nVz 579 (M+H)+. 



30 



35 



40 



Elementary Analysis: As C28H32N2O5CI2S • 0.65C 4 H 6 N 6 *0.4H 2 0 



Calcd.: 
Found.: 



C. 53.71; 


H, 5.41; 


N. 4.09; 


CI. 10.36; 


C. 53.79; 


H. 5.50; 


N, 4.12; 


CI, 10.09; 



S. 4.69 
S, 4.58 



[Example 11 9J 

1 7-Cydopropylmethyl-4,5a-epoxy-3, 1 4p-dihydroxy-6a-(N-methylphenylmethanesulfonamido)morphinan • tartrate 
129 (yield: 87%) was obtained by following the procedure of example 118 but using 3-tert-butyldimethylsilyloxy-17- 
cyctopropylmethyl-4.5a-epoxy-14p-hydroxy-6a-(N-methyl-phenylmethanesulfonamido)morphinan 17 instead of the 
starting material of 3-tert-butyldimethylsilyloxy-1 7-cyclopropylmethyl-4,5a-epoxy-1 4p-hydroxy-6a-(N-methyl-3, 4- 
dichlorophenylmethanesulfonamido)morphinan Ifi. 
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OH 




55 
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mp >147°C (decomposition) 
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NMR (400 MHz, DMSO-d 6 ) 

8 0.13-0.22 (2H, m), 0.45-0.58 (2H, m), 0.82-1.07 (2H, m), 1.09-1.19 (1H, m), 1.33-1.42 (2H, m), 1.50-1.62 
(1H. m), 2.07-2.27 (2H, m), 2.40-2.72 (3H, m), 2.79 (3H, s), 2.99 (1H, brd, J=9.0 Hz), 2.95-4.15 (5H, m t 3 x 
OH), 3.98-4.07 (1H, m) ( . 4.10 (1H, s), 4.34 (1H, d, J=3.4 Hz), 4.40 (1H, d. J=13.9 Hz), 4.45 (1H, d, J=13.9 
Hz), 6.47 (1H, d, J=8.0 Hz), 6.61 (1H, d. J=8.0 Hz), 7.31-7,46 (5H, m), 9.10 (1H, brs). 

IR(KBr) 

v 3420. 1603, 1460, 1321, 1122, 1069, 1036, 959, 917cm' 1 . 

Mass (FAB) 

m/z511 (M+H)+. 





Elementary Analysis: As 






C28H34N2O5S • 0.5C 4 H6N 6 • H 2 0 




Calcd.: 


C. 59.67; 


H, 6.51; 


N, 4.64; 


S, 5.31 


Found.: 


C, 59.50; 


H, 6.47; 


N, 4.68; 


S, 5.21 



[Example 120] 

1 7-cyclopropylmethyl-4,5a-epoxy-3, 14p-dihydroxy-6a-(3-phenylpropionyloxy)morphinanan • tartrate 130 

OH 




148 mg of ly-cyclopropylmethyl-^Sa-epoxy-S.ea.HHnhydroxymorphinan (N. Chatterjie. C.E. Inturrisi, H.B. Day- 
ton and H. Blumberg, J. Med. Chem., 18, 490 (1975); H.C. Brown and S. Krishnamurthy, J. Am. Chem. Soc., 94, 7159 
(1972)) was dissolved in 0.9 ml of carbon tetrachloride and 0.3 ml of methylene chloride followed by the addition of 
0.225 ml diisopropylethyiamine and 26 mg of 4-dimethylaminopyridine, and the dropwise addition of 0.13 ml of 3-phe- 
nylpropionyl chloride at 0°C. After stirring for 20 hours at room temperature, 2 ml of saturated aqueous sodium bicarbo- 
nate was added to the reaction system to separate layers, and the aqueous layer was extracted twice with chloroform. 
The organic layer was concentrated after drying with anhydrous sodium sulfate. The resulting residue was dissolved in 
a mixed solvent of chloroform and methanol followed by the addition of 30 mg of potassium carbonate and stirring for 1 
hour. Water was then added to the reaction mixture to separate layer, and the aqueous layer was extracted twice with 
chloroform. The resulting organic layer was concentrated after drying with anhydrous sodium sulfate, and the residue 
was purified with silica gel column chromatography (15 g chloroform/methanol = 20/1) to obtain 95.3 mg of the free 
base of the target compound. This was then dissolved in methanol, completely dissolved by addition of 1 5 mg of tartaric 
acid and concentrated. The residue was re-precipitated from ether followed by filtration to obtain 103 mg of the target 
compound (yield: 43%). 

mp >110°C (decomposition) 
NMR (500 MHz, DMSO«J 6 ) 
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8 0.18-0.28 (2H, m), 0.47-0.60 (2H, m), 0.83-0.95 (1H, m), 1.19-1.28 (1H, m), 1.32-1.49 (3H, m), 1.74-1.82 
(1H. m), 2.19-2.29 (2H, m) t 2.40-2.47 (2H, m), 2.55-2.80 (6H, m), 3.08 (1H, brd, J=18.9 Hz), 3.28 (1H t brs), 
3.36 (5H, m), 4.10 (2H, s), 4.64 (1H, d. J=4.9 Hz), 5.27-5.31 (1H, m), 6.51 (1H, d, J=8.2 Hz), 6.63 (1H, d, 
J=8.2 Hz), 7.13-7.19 (3H, m), 7.22-7.28 (2H, m), 9.10 (1H, brs). 

IR(KBr) 

v 3400. 1719, 1460, 1307, 1267, 1 122, 1069, 1036 cm 1 . 

Mass (FAB) 

m/z476 (M+H)+. 



Elementary Analysis: As 
C29H33NO5 • 0.95C 4 H 6 O 6 * 1/6C 4 H 10 O • 
1/6C2H 6 O»0.4H 2 0 



Calcd.: 


C, 62.91 ; 


H, 6.59; 


N, 2.17 


Found.: 


C, 62.92; 


H, 6.56; 


N, 2.32 



[Example 121] 

17-Cyclopropylmethyt-3,140-dihydroxy-4,^ 
hydrochloride 131 

OH 

121 



17-Cyclopropylmethyt-3,14p-dihydroxy-4.5a-epoxy-6a-methylaminomorphinan 4 (0.20 g) was dissolved in chloro- 
form (5 ml) followed by the addition of 3,4-dichlorophenylisocyanate (0.26 g, 2.5 equivalents) and reacting for 5 minutes 
at room temperature. The precipitated solid was filtered out and dissolved in chloroform (8 ml) and methanol (10 ml) 
followed by the addition of 3 N aqueous sodium hydroxide to carry out hydrolysis for 5 minutes at room temperature. 
The solvent was distilled off followed by addition of saturated aqueous sodium bicarbonate (10 ml) and distilled water 
(4 ml), extraction with chloroform and methanol (12/2+ 10/2 ml), and drying with anhydrous sodium sulfate. After puri- 
fying with silica gel column chromatography (Merk 9385, 20 g; chloroform -> 3% methanol/chloroform), the residue was 
again dissolved in chloroform and methanol (5/0.5 ml) followed by addition of methanol solution of hydrochloric acid to 
obtain the target compound (0.23 g, 70%) in the form of its hydrochloride. 

mp 210°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

8 0.41 (1 H, m), 0.44 (1 H, m), 0.62 (1 H, m), 0.68 (1 H, m), 1 .0-1 .2 (2H, m), 1 .40 (1 H, m), 1 .60 (2H, m), 1 .94 (1 H, 
m), 2.4-2.5 (1H, m), 2.68 (1H, m), 2.92 (3H, s), 2.9-3.2 (3H, m), 3.3-3.4 (2H, m), 3.91 (1H, d, J=6.8 Hz), 4.74 
(1H, d, J=3.9 Hz), 4.81 (1H dt, J=13.7, 3.9 Hz), 6.34 (1H, s). 6.59 (1H, d, J=7.8 Hz), 6.73 (1H, d, J=7.8 Hz), 
7.49 (1H, d, J=8.8 Hz), 7.55 (1H, dd, J=9.3, 2.4 Hz), 7.94 (1H, d. J=2.4 Hz), 8.73 (1H, s), 8.82 (1H, brs). 9.32 
OK s) 
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IR (KBr) 

v 3300, 1638, 1510, 1477, 1 120. 1040 cm' 1 . 

5 Mass (FAB) 

m/z 544 (M+H) 



10 


Elementary Analysis: As C28H3 1 N 3 0 4 Cl2 • HCI • 0.4H 2 0 




Calcd.: 


C 57.18; 


H 5.62; 


N7.14; 


C1 18.08 




Found.: 


C 57.32; 


H5.83; 


N 7.04; 


CM 7.85 



15 

[Examples 122-124] 



17-Cyclopropylmethyl-3,14p-dihydro^ 132 (yield: 

65%), 1 7-cyclopropylmethyl-3, 1 4p-dihydroxy-4,5a-epoxy-6a-(N-methyl-N'-benzytthioureido)morphinan • tartrate 133 
20 (yield: 88%) and 1 7-cyclopropylmethy 1-3,1 4p<lihydroxy-4,5a-epoxy-6p-(N-methyl-N , -benzytthioureido)morphinan • tar- 
trate 134 (yield: 74%) were obtained by following the procedure of example 121 but using benzylisocyanate and ben- 
zylisothiocyanate instead of 3,4-dichlorophenylisocyanate, and using 17-cyclopropylnethyl-3,14p-dihydroxy-4,5a- 
epoxy-6p-methylaminomorphinan 1Q instead of 17-cyclopropytmethyl-3.14p-dihydroxy-4,5a-epoxy-6a-methylami- 
nomorphinan 4. 

25 

Compound 132 



OH 



30 




122 



40 

mp 202-205°C (decomposition, methanol -ethyiacetate) 
NMR (400 MHz, DMSO-d 6 ) 

45 8 0.28 (2H,m). 0.52 (2H, m), 0.89 (1H, m), 1.10 (1H, m), 1.24 (1H, m), 1.38-1.53 (2H, m), 1.73 (1H, m), 2.15- 
2.30 (2H. m), 2.62-2.76 (2H, m), 2.78 (3H, s). 3.04 (1H, br d, J=18.6 Hz), 3.24 (1H, m), 3.39-3.52 (2H, m), 
3.53 (3H, br s. 3 x OH), 3.99 (1H, s), 4.28 (2H, d, J=5.9 Hz), 4.53 (1H, d. J=3.4 Hz), 4.70 (1H, m), 6.49 (1H, 
d, J=8.1 Hz). 6.61 (1H, d, J=8.1 Hz), 6.89 (1H, t, J=5.9 Hz, NH), 7.18-7.34 (5H, m), 9.03 (1H, br s, NH+). 

so IR (KBr) 

u 3422. 3204, 1630, 1615, 1589, 1535, 1468, 1359, 1319, 1123, 903, 735 cm" 1 . 

Mass (FAB) 
55 m/z 490 ((M+H)+). 
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5 


Elementary Analysis: As 
C29H 3 5N3O4 # 0-5C4H6O 6 




Calcd.: 


C, 65.94; 


H, 6.78; 


N, 7.44 




Found.: 


C, 65.95; 


H, 6.74; 


N, 7.47 



10 

Compound 133 



OH 



15 




122 



mp 155-195°C (decomposition) 
NMR (500 MHz, DMSO-d 6 ) 

30 8 0.29 (2H,m), 0.52 (2H, m), 0.90 (1H,m), 1.18(1H,m) ( 1.35(1H,m), 1.43 (1H, br d. J==9.1 Hz), 1.50(1H,dd. 

J=14.6, 9.1 Hz), 1.77 (1H, m), 2.18-2.28 (2H, m), 2.42-2.57 (2H, m), 2.66-2.78 (2H, m), 2.95 (3H, s). 3.04 
(1H, br d, J=18.9 Hz), 3.23 (1H, m), 3.48 (3H, br s, 3 x OH), 4.01 (1H, s), 4.80 (1H, d, J=3.6 Hz), 4.82 (1H. 
dd, J=15.3. 6.1 Hz), 4.89 (1H, dd, J=15.3, 6.1 Hz), 5.81 (1H, m), 6.51 (1H, d, J=7.9 Hz), 6.62 (1H, d, J=7.9 
Hz), 7.23 (1H, m), 7.28-7.33 (4H, m), 8.01 (1H, dd, J=6.1. 6.1 Hz, NH), 9.03 (1H, br s, NH+). 

35 

IR (KBr) 

v 3374, 1605, 1535, 1460, 1381, 1330, 1243. 1176, 1118, 1067, 1036, 907,698cm- 1 . 

40 Mass (FAB) 

m/z 506 ((M+H)+). 



Elementary Analysis: As 
C29H35N3O3S • 0.5C 4 H 6 O 6 • 0.3H 2 0. 
O.15CH3COOC2H5 



50 


Calcd.: 


C, 63.33; 


H, 6.69; 


N.7.01; 


S, 5.35 




Found.: 


C, 63.44; 


H, 6.56; 


N, 6.90; 


S, 5.35 
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Compound 134 



OH 




mp 160-180°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

8 0.22 (2K m), 0.47-0.58 (2H, m) t 0.91 (1H, m), 1.27-1.47 (3H, m), 1.55 (1H, m), 1.94 (1H, m), 2.12 (1H, m), 
2.28 (1H, m), 2.43-2.78 (5H, m), 3.07 (1H, m), 3.08 (3H, s), 3.26 (1 H, m), 3.50 (3.6H, br s, 3.3 x OH + 0.3 x 
COOH), 4.01 (1.3H, s), 4.60 (1H, dd, J=15.3, 4.9 Hz), 4.74 (1H, d, J=8.3 Hz), 4.93 (1H, dd, J=15.3, 5.9 Hz), 
6.55 (1H.d, J=8.3 Hz), 6.60 (1H, d, J=8.3 Hz), 7.19-7.34 (5H, m), 7.95 (1H, dd. J=5.9, 4.9 Hz, NH), 9.1 1 (1H, 
brs,NH+). 

IR (KBr) 

v 3352, 1721, 1605, 1531, 1456. 1330, 1238, 1125. 1067, 1033, 915, 859 cm" 1 . 

Mass (FAB) 

mfc 506 ((M+H)+). 



Elementary Analysis: As 
C29H35N3O3S • 0.65C 4 H 6 O 6 • 0.4H 2 0 



Calcd.: 


C. 62.18; 


H, 6.56; 


N, 6.88; 


S, 5.25 


Found.: 


C, 62.09; 


H, 6.74; 


N, 6.83; 


S, 5.21 



[Example 125] 

1 7-Cyclopropylmethyl-3,1 4Mhydro^ 
amino]morphinan • 1 .8 hydrochloride 135 
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234.5 mg (0.431 mmol) ol 17-cydopropylmethyl-3,14MMraxyA5 
cetamido)morphinan (free base of 1) was dissolved in 5.0 ml of anhydrous THF under argon atmosphere followed by 
the dropwise addition of 1 . 1 ml (2.2 mmol) of a 2.0 M anhydrous THF solution of borane-dimethylsulf ide complex at 0°C 
and ref luxing for 1 .5 hours. This reaction solution was cooled to 0°C followed by the addition of 2 ml of 6 N hydrochloric 
acid and again refluxing for 1 hour. The reaction solution was again cooled to 0°C and 25 ml of saturated aqueous 
sodium bicarbonate was added to make the solution basic. The solution was then extracted with chloroform and meth- 
anol (4:1) (3 x 20 ml), and the organic layers were combined, dried and concentrated to obtain 281 mg of an oily sub- 
stance. This oily substance was purified with column chromatography [silica gel 25 g; chlorotbrm-methanol 
(50:1->40:1)] to obtain 191.0 mg of the free base of the target compound. This free base was dissolved in methanol 
followed by the addition of a methanol solution of hydrogen chloride and concentration. The resulting hydrochloride was 
purified with Sephadex gel column chromatography [methanol] to obtain 1 93.3 mg of the target compound (yield: 74%). 

mp >205°C (decomposition) 

NMR (400 MHz, CDCI 3 ; data for free base) 

6 0.13 (2H, m), 0.53 (2H,m), 0.85 (1H,m), 1.00 (1H, m), 1.49 (1H,dd, J=1 5.1, 8.8 Hz), 1.53-1.62 (2H, m), 1.71 
(1H, ddd, J=15.1, 9.5,9.5 Hz), 2.0-3.1 (1H, br s, OH), 2.15-2.40 (4H, m), 2.51 (3H, s), 2.55-2.67 (2H, m), 
2.72-2.85 (3H, m), 2.89 (1H, m), 2.98-3.10 (3H, m), 4.78 (1H, dd, J=3.0, 2.0 Hz), 4.98 (1H, br s, OH), 6.50 
(1H, d, J=8.1 Hz), 6.68 (1H, d, J=8.1 Hz), 7.03 (1H, dd, J=8.3, 2.0 Hz), 7.28 (1H, d, J=2.0 Hz), 7.33 (1H, d, 
J=8.3 Hz). 

IR (KBr) 

v 3422, 1638, 1620. 1508, 1470, 1390, 1323, 1241, 1 172, 1 122, 1035. 982, 919, 886 cm" 1 . 

Mass (FAB) 

m/z 529 ((M+H)+). 



Elementary Analysis: As 
C29H34CI2N203 • 1 .8HCI • 0.4H 2 0 



Calcd.: 


C, 57.83; 


H. 6.12; 


N, 4.65; 


CI, 22.37 


Found.: 


C, 57.73; 


H, 6.31; 


N, 4.60; 


CI, 22.38 



[Example 126) 

1 7-Cyclopropylmethyl-3. 1 4MMroxy-4^ 
amino]morphinan*1.9 hydrochloride 136 (yield: 65%) was obtained by following the procedure of example 125 but 
using 1 7-cyclopropylmethyl-3. 143-dihydroxy-4,5a-epoxy-6p-(N-methyl-3.4-dichlorophenylacetamido)morphinan (free 
base of 53) instead of the starting material of 17-cyclopropylmethyl-3.14p-dihydroxy-4,5a-epoxy-6a-(N-methyl-3,4- 
dichlorophenylacetamido)morphinan (free base of t). 
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10 



OH 



XjC 



;o i 
Me 



15 



20 



25 



30 



mp >185°C (decomposition) 

NMR (400 MHz, CDCI 3 ; data of free base); 

6 0.12 (2H, m), 0.52 (2H, m), 0.83 (1H, m), 1.29 (1H, ddd, J=13.2, 13.2, 2.9 Hz), 1.44 (1H, m), 1.51 (1H, m), 
1.61 (1H, ddd, J=13.2, 2.9, 2.9 Hz), 1.86 (1H, m), 2.0-3.8 (2H, br s, 2 x OH), 2.11 (1H, ddd, 11.7, 11.7, 3.4 
Hz), 2.21 (1H, ddd, J=12.2, 12.2, 4.9 Hz), 2.33-2.38 (2H, m), 2.41 (3H, s), 2.47-2.56 (2H, m), 2.57-2.75 (4H, 
m), 2.81 (1H, m), 2.97-3.06 (2H, m), 4.56 (1H, d. J=8.3 Hz), 6.56 (1H, d, J=8.1 Hz), 6.71 (1H. d, J=8.1 Hz), 
7.01 (1H, dd, J=8.3. 2.0 Hz), 7.29 (1H, d, J=2.0 Hz), 7.30 (1H, d, J=8.3 Hz). 

IR (KBr) 

v 3250, 1638, 1618, 1473, 1398, 1330, 1241, 1218, 1 116, 1035. 982, 919, 855. 756 cm" 1 . 

Mass (FAB) 

m/z529((M+H)+). 



35 



Elementary Analysis: As 
C29H34CI2N2O3 • 1 9HCI • 0.5H 2 0 



40 


Calcd.: 


C. 57.31; 


H, 6.12; 


N, 4.61; 


CI, 22.75 




Found.: 


C, 57.40; 


H, 6.22; 


N. 4.55; 


CI, 22.54 



45 



[Example 127] 

17-cyclopropylme%l-3,14p-dihydroxy-4,5a-epoxy-6a-(N-methyl-4-aminophenylacetamido)morphinanan • 1 .6 
hydrochloride 137 



50 



55 
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OH 




JL2Z 



156.8 mg (0.282 mmol) of 17^ydopropylmethyl^ 
mido) morphinan • hydrochloride 8Z was dissolved in 2.1 ml of methanol followed by the addition of roughly 0.2 ml of a 
saturated methanol solution of hydrogen chloride gas and 5.3 mg of platinum oxide, and stirring for 2.5 hours at room 
tenperature in a hydrogen atmosphere (1 atm). The reaction mixture was filtered by passing through Celite, and the 
filtration residue was washed with methanol. The filtrate and washing were combined and concentrated to obtain 166 
mg of crude product. This crude product was purified twice with Sephadex column chromatography [methanol] to obtain 
108.2 mg of the target compound (yield: 68%). 

mp >220°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

6 0.39 (1H, m), 0.47 (1H, m), 0.62 (1H, m), 0.69 (1H, m), 1.00-1.23 (2H, m), 1.34 (1H, m), 1.45-1.63 (2H, m), 
1.94 (1H, m), 2.44 (1H, m), 2.68 (1H, m), 2.78 (0.9H, s), 2.92-3.13 (3H, m), 2.93 (2.1 H, s), 3.21-3.43 (2H, m), 
3.67-3.82 (2H, m), 3.92-3.98 (1H, m) t 4.38 (0.3H, m), 4.57 (0.3H, m), 4.61 (0.7H, d, J=3.4 Hz), 4.98 (0.7H, 
m), 6.29 (0.7H, br s, OH), 6.57 (1 H, d, J=8.3 Hz). 6.63 (0.3H, br s, OH), 6.72 (0.3H, d, J=8.3 Hz), 6.74 (0.7H, 
d, J=8.3 Hz), 6.97 (0.6H, d, J=8.3 Hz) 7.00 (1 .4H, d. J=8.3 Hz), 7.16 (1.4H, d, J=8.3 Hz), 7.20 (0.6H, d, J=8.3 
Hz), 8.53 (2.8H, br s, NH3+), 8.84 (0.8H, m, NH+). 9.30 (0.3H, br s. OH), 9.33 (0.7H, br s, OH). 

IR (KBr) 

v 3370, 1620. 1510, 1466. 1321, 1120, 1038, 919, 804 cm" 1 . 

Mass (FAB) 

m/z 490 ((M+H)+). 



Elementary Analysis: As C29H35N3O4 • 1 .6HCI • 0.8H 2 0 



Calcd.: 
Found.: 



C, 61.94; 


H, 6.85; 


N, 7.47; 


C. 62.09: 


H. 7.02; 


N. 7.15; 



CI. 10.09. 
CI. 9.93. 



[Example 128] 

1 7-Cyclopropylmetnyl-3. 1 4p<Jihydroxy-4 > 5a-epoxy-6a-(N-methyl-3-aminophenylacetamido)morphinan • 1 . 1 tar- 
trate 138 (yield: 90%) was obtained by following the procedure of example 127 but using 17-cyclopropylmethyl-3,14p- 
dihydroxy-4,5a-epoxy-6a-(N-methyl-3-nitrophenylacetamido) morphinan • hydrochloride 82 instead of the starting 
material of 1 7-(^clopropylmethyl-3.14p-dihydroxy-4,5a-epoxy-6a-(N-meth^-4-nitrophenylacetamido)moiphinan • hy- 
drochloride 87. 
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OH 




mp >160°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

8 0.23 (2H, m), 0.53 (2H, m), 0.92 (1H, m), 1.18-1.32 (2H, m), 1.48-1.53 (2K m), 1.74 (1H, m), 2.14-2.38 (2H, 
m), 2.54 (1 K m), 2.63-2.84 (2H, m), 2.79 (0.9H, s), 2.90 (2.1 H, s), 3.08 (1 H, m), 3.26-3.41 (2H, m), 3.51-3.63 
(3H, m), 3.60 (7H, br s, 4 x OH, NH3+), 4.09 (0.3H, m), 4.1 1 (2H, s), 4.47 (0.3H, m), 4.56 (0.7H, d, J=3.4 Hz), 
4.95 (0.7H, m), 6.37-6.56 (3H, m), 6.58-6.64 (1H, m), 6.62-7.00 (1H. m). 9.10 (1H, br s, NH+). 

IR (KBr) 

v 3312, 1736, 1719, 1609, 1510, 1460. 1402, 1309, 1267, 1120, 1069, 1038, 919, 774, 687 cm* 1 . 

Mass (FAB) 
m/z490 ((M+H)+). 



Elementary Analysis: As 
C29H35N3O4 -1.1 C 4 H 5 0 6 • 1 .8H 2 0 • 
0.5CH 3 COOC 2 H 5 



Calcd.: 


C, 58.15; 


H, 6.78; 


N, 5.75 


Found.: 


C, 58.18; 


H, 6.76; 


N.5.65 



[Example 129] 

17-cyclopropyimethyl-3-acetoxy-4,5a-epoxy-14p morphina- 
n- hydrochloride 139 




112 



152 mg of 17-cyclopropylm$thyl-4,5a-epoxy-3,14p-di hydroxy morphi- 
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nan • hydrochloride I obtained in example 1 1 was dissolved in 2.3 ml of pyridine followed by the addition of 0.04 ml of 
acetic anhydride and stirring for 30 minutes. After concentrating the reaction solvent and removing the pyridine by aze- 
otrope with toluene, the residue was washed with ether to obtain 148 mg of the target compound (yield: 91%). 

mp >187°C (decomposition) 
NMR (400 MHz, CDCI 3 ) 

8 0.35-0.58 (1.3H, m), 0.63-0.94 (2.7H, m),1.25-1.75 (5H, m), 2.26 (2.1 H, s), 2.27 (0.9H, s). 2.47-2.70 (2H, m), 
2.83 (0.9H, s), 2.85 (2.1 H, s) ( 2.90-3.26 (4H, m), 3.27-3.60 (2H, m), 3.69 (1.4H, s), 3.71 (0.6H, s), 4.35-4.60 
(1.3H, m), 4.75-4.83 (0.3H, m), 4.86 (0.7H, d, J=2.9 Hz), 5.18-5.28 (0.7H, m), 6.70 (1H, d P J=8.4 Hz), 6.72 
(1H, brs), 6.87-6.93 (1H, m), 7.09 (0.7H, dd. J=8.3, 2.0 Hz), 7.30 (0.3H, dd, J=8.3, 2.0 Hz), 7.35 (0.7H, d, 
J=2.0 Hz), 7.40 (0.7H, d, J=8.3 Hz), 7.48 (0.3H. d. J=2.0 Hz), 7.56 (0.3H, d, J=8.3 Hz), 9.40-9.70 (1 H. m). 

IR (KBr) 

v 3380, 1765. 1636, 1626, 1475, 1458, 1224, 1201, 1122, 1036 cm' 1 . 

Mass (FAB) 

m/z585 (M+H)+. 



Elementary Analysis: As C 31 H34N 2 0 5 Cl2 • HCI 


Calcd.: 


C, 59.86; 


H t 5.67; 


N, 4.50; 


CI, 17.10 


Found.: 


C, 59.71; 


H # 5.70; 


N, 4.55; 


CI, 16.95 



[Examples 130-131] 

1 7-Cyclopropylmethyl-3-acetoxy- 1 4p-hydroxy-4,5a-epoxy-6p-(N-methylcinnaaamido)morphinan • tartrate 140 
(yield : 70%) and 1 7-cyclopropylmethyl-3-acetoxy- 1 4p-hydroxy-4,5a-epoxy-6p-(N-methyI-3-trif luoromethylcinnama- 
mido)morphinarr tartrate 141 (yield: 56%) were obtained by following the procedure of example 129 but using 17- 
cyclopropylmethyl-3, 1 4p<lihydroxy-4,5a-epoxy-6p-(N-methylcinnamamido)rnorphinan • tartrate 22 and 1 7-cyclopropyl- 
methyl-3,14p<Jihydroxy-4,5a-epoxy-6p-(N-meth^^ gf2 instead of 17- 

cyclopropylme%l-4, 5a-epoxy-3, 1 4p-dihyd 
1 

Compound 140 



OH 



^N>Ac 




mp 142-146°C (decomposition, ethylacetate) 
PNMR (400 MHz, DMSO-d 6 ) 

6 0.23 (2H. br s), 0.54 (2H, m), 0.92 (1H, m), 1.30 (1H, m), 1.38-1.50 (2H, m), 1.60 (1H, m), 1.85 (1.73H, s), 
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2.09-2.26 (2H, m), 2.21 (1.27H, s), 2.33 (1H, m), 2.60-4.40 (5H, bf OHx5), 2.69 (1H, m), 2.78 (2H, m), 2.90 
(1 .73H, s). 3.13 (1.27H, s), 3.30 (1H. m), 3.33 (1H, m), 3.72 (1H, m), 3.89 (1H, m), 4.13 (2H, 8), 4.78 (0.67H, 
d, J«7.8 Hz), 5.00 (0.33H, d, J=8.3 Hz), 6.72-7.72 (9H t m). 

5 IR (KBr) 

v 3350, 1760, 1640, 1600, 1493, 1309, 1189 cm 1 . 

Mass (FAB) 
w m/z529(M+H)+. 



75 


Elementary Analysis: As C 36 H42N 2 0 11 




Calcd.: 


C, 63.71; 


H, 6.24; 


N, 4.13. 




Found.: 


C, 63.51; 


H, 6.37; 


N, 4.10. 



20 

Compound 141 



OH 



25 




JJL1 



mp 125-128°C 

NMR (400 MHz, DMSO-d 6 ) 

40 i> 0.22 (2H, brs), 0.53 (2H, m), 0.91 (1H. m), 1.3-1.7 (4H, m), 1.76 (2H, br s). 2.1-2.2 (2H, m), 2.21 (1H, s), 2.35 
(1H. m) 2.46 (1H, m). 2.6-2.8 (3H. m), 2.91 (2H, s). 3.15 (1H, s). 3.2-3.9 (3H. m). 4.12 (1.4H, s), 4.75 (0.7H, 
d. J=7.3 Hz), 5.00 (0.3H, d, J=8.3 Hz), 6.7-7.9 (2.7H, m), 7.36 (0.3H, d. J=15.6 Hz), 7.5-7.7 (2H. m). 7.71 (1H, 
d, J=7.3 Hz). 7.80 (0.7H. d, J=7.8 Hz), 7.92 (0.7H, s). 8.01 (0.3H d, J=7.8 Hz). 8.14 (0.3H, s). 

45 IR(KBr) 

v 3400, 1765, 1648, 1605. 1336, 1127 cm' 1 . 

Mass (FAB) 
50 m/z597(M+H). 



55 


Elementary Analysis: As 
C33H35N2O5F3 • 0.70(C 4 H 6 O6) • 1 .0H 2 0 




Calcd.: 


C, 59.74; 


H. 5.77; 


N ,3.89; 


F. 7.92. 
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(continued) 






Elementary Analysis: As 


C33H35N2O5F3 • 0.70(C 4 H 6 O 6 ) • 1 .0H 2 0 


Found.: 


C, 59.83; H, 5.82; 


N, 3.88; F, 7.88. 



[Example 132] 

1 7-cyclopropylmethyl-4,5a-epoxy-1 4p-hydroxy-3-methoxy-6a-(N-methyl-3.4-dichlorophenylacetamido) morphina- 
10 n* tartrate 142 



OH 



15 




20 

142 



245 rng of 17-cyclopropylmethyl-4,5a-epoxy-3 ,14p-dihydroxy-6a-(N-methyl-3,4-dichlorophenylacetamido) morphi- 
25 nan (free base of 1} obtained in example 1 1 was dissolved in 3.5 ml of chloroform followed by the addition of an excess 
amount of diazomethane and stirring for 1 hour. After concentrating the reaction system, the residue was purified with 
silica gel column chromatography (20 g hexane/ethylacetate/methanol/aqueous ammonia = 5/3/0.2/0.04) to obtain the 
free base of the target compound. After dissolving this in methanol, 1 1 mg of tartaric acid was added to completely dis- 
solve followed by concentration. The residue was re-precipitated from ether followed by filtration to obtain 83 mg of the 
30 target compound (yield: 30%). 

mp >115°C (decomposition) 
NMR (400 MHz, DMSO-d 6 + D20) 

35 6 0.15-0.33 (2H, m), 0.48-0.63 (2H, m), 0.87-1.00 (1H, m) t 1.05-1.55 (4H, m). 1.69-1.85 (1H, m), 2.20-2.45 
(2H, m), 2.55-2.95 (3H, m), 2.79 (0.9H, s), 2.94 (2.1H, s), 3.08-3.22 (1H, m) t 3.30-3.58 (2H, m), 3.78 (3H, s), 
3.77 (1H, d. J=16.1 Hz), 3.84 (1H, d, J-16.1 Hz), 4.09 (2H, s), 4.38-4.45 (0.3H. m), 4.55-4.63 (0.3H, m), 4.60 
(0.7H, d, J=3.4 Hz), 4.88-4.96 (0.7H, m), 6.68 (0.7H, d, J=8.3 Hz), 6.64-6.70 (0.3H, m), 6.86 (0.7H, d. J-8.3 
Hz). 6.82-6.88 (0.3H, m). 7.24 (0.7H, dd, J=8.3. 2.0 Hz), 7.24-7.30 (0.3H, m), 7.52 (0.7H, d, J=2.0 Hz), 7.52- 

<0 7.56 (0.3H, m), 7.57 (0.7H, d. J=8.3 Hz), 7.60 (0.3H, d. J=8.3 Hz). 

IR (KBr) 

v 3324, 1628, 1402, 1309, 1267, 1 131 cm 1 . 

45 

Mass (El) 

m/z=556 M + . 



50 



Elementary Analysis: As 
C30H34N2O4CI2 ■ 0.87C 4 H 6 O 6 ' 0.7H 2 0 





Calcd.: 


C 57.39; 


H 5.80; 


N4.00; 


C1 10.12 


55 


Found.: 


C 57.35; 


H5.91; 


N4.09; 


C1 10.19 
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[Example 133] 

1 4p-Acetoxy-1 7-cyclopropylmethyl-4,5a-epoxy-3-hydroxy morphina- 
n • hydrochloride 14S 



OAc 




443 mg of 17-cyclopropylmethyl-4,5a-epoxy-3,14p^^ morphi- 
nan (free base of U obtained in example 1 1 was dissolved in acetic anhydride followed by stirring for 1 hour at 160°C 
with an oil bath. After concentrating the reaction solvent, the acetic anhydride was completely removed by azeotrope 
with toluene. The residue was dissolved in 10 ml of methanol followed by the addition of 14 ml of 4% aqueous sulfuric 
acid and stirring for 18 hours. 10 ml of aqueous ammonia and 30 ml of chloroform were then added to the system to 
separate, and the aqueous layer was extracted twice with 15 ml of chloroform. The organic layer was concentrated after 
drying with anhydrous sodium sulfate and the residue was purified with silica gel column chromatography (45g, chloro- 
form/ethylacetate = 2/1). This was then recrystallized from chloroform and methanol followed by derivation of the crys- 
tals into hydrochloride with methanol solution of hydrochloride to obtain 299 mg of the target compound (yield: 59%). 

mp >190°C (decomposition) 
NMR (400 MHz, DMSO-d 6 ) 

8 0.35-0.73 (4H, m), 0.90-1.03 (1H, m), 1.05-1.75 (4H, m), 2.17 (2.25H, s), 2.24 (0.75H, s),2.30-2.62 (2H, m), 
2.65-2.83 (1H, m), 2.80 (0.75H, s), 2.96 (2.25H, s), 2.90-3.15 (2H, m), 3.18-3.52 (3H, m), 3.79 (0.75H, d, 
J=16.1 Hz), 3.84 (0.75H, d, J=16.1 Hz), 3.93-4.07 (0.5H, m), 4.55-4.60 (0.25H, m), 4.72 (0.75H, d, J=3.4 Hz), 
4.77-4.85 (1H, m), 5.26 (1H, d, J=6.4 Hz), 6.50 (0.25H, d, J=8.3 Hz), 6.61 (0.75H, d. J=8.3 Hz), 6.77 (1H, d, 
J-8.3 Hz), 7.19-7.25 (0.25H, m), 7.24 (0.75H, dd. J=8.3, 2.0 Hz), 7.49 (0.25H, d, J=2.0 Hz), 7.52 (0.75H, d, 
J=2.0 Hz), 7.58 (0.75H, d, J=8.3 Hz), 7.60 (0.25H, d, J=8.3 Hz), 9.20-9.47 (1H, m), 9.42 (0.25H, s), 9.43 
(0.75H, s). 

IR (KBr) 

v 3420, 1744. 1626, 1473. 1406. 1371. 1321, 1214. 1116, 1035cm- 1 . 

Mass (El) 

m/z584M+. 



Elementary Analysis: As C3 1 H3 4 N 2 05Cl2 • HCI • 0.2H 2 0 



Calcd.: 
Found.: 



C. 59.52; 


H, 5.70; 


N, 4.48; 


C, 59.40; 


H, 5.90; 


N, 4.56; 



CI, 17.00. 
CI, 17.12. 



[Example 134] 

1 7-Cyclopropylmethyl-3-hydroxy- 1 4p-acetoxy-4,5a-epoxy-6p-(N-methylcinnamamido)morphinan • tartrate 144 
(yield: 48%) was obtained by following the procedure of example 133 but using 17-cyclcpropylmethyl-3,14p-dihydroxy- 
4,5a-epoxy-6p-(N-methylcinnamamido)morphinan (free base of 93) instead of 17-cyclopropylmethyl-4 r 5a-epoxy- 
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3J4p<Jihydroxy^-(N-methyl-3,4-dichlorophenylacetamldo) morphinan (free base of 1). 



OAc 




mp 154-157°C 

NMR (400 MHz, DMSO-d 6 ) 

5 0.06 (2H. m), 0.42 (2H, d, J=8.3 Hz), 0.72 (1 H, m), 1 .2-1 .4 (3H, m), 1 .93 (1 H, m), 2.05 (1 H, m), 2.1 1 (3H, s), 
2.24 (1H, m), 2.37 (2H, m), 2.43 (1H, m), 2.62 (1H, m), 2.89 (2H, s), 3.03 (1H f d, J=18.1 Hz), 3.15 (1H, s), 
3.2-3.4 (1H, m), 3.69 (0.7H, m), 4.15 (0.3H, m), 4.28 (1H, s), 4.70 (0.7H, d, J=7.8 Hz) t 4.82 (0.3H, d, J=8.3 
Hz), 6.5-6.8 (3H, m), 7.1-7.5 (5.3H, m), 7.71 (0.7H, d. J=6.3 Hz) 

IR(KBr) 

v 3390, 1738. 1647, 1590, 1408, 1 122 cm' 1 . 

Mass (FAB) 

m/z529 (M+H). 





Elementary Analysis: As 


C 3 2H3 6 N 2 05 • 0.5(C4H 6 O 6 ) • 1 .0H 2 0 


Calcd.: 


C, 65.68; 


H, 6.65; 


N, 4.50. 


Found.: 


C, 65.85; 


H, 6.66; 


N, 4.43. 



[Example 135] 

17-Cyclopropylmethyl-3.14p-dihydroxy-^ 
ride 145 



OH 




NH 2 



145 



360 mg of 17-cyclopropylmethyl-3J4p-dihydrcwy-4,5a-epoxy^ (free 
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base of 104) and 1 .07 g of stannic chloride dihydrate was dissolved in 7.5 ml of ethanol followed by heating to 70°C and 
stirring for 2 hours. After cooling the reaction mixture to room temperature, 2 N aqueous sodium hydroxide was added 
while cooling with ice to neutralize followed by extraction with dichloromethane. The organic layers were combined and 
washed with saturated brine. After drying and concentrating, the organic substances were removed by chromato- 
5 graphic filtration [silica gel; chloroform :methanol (9:1)1- The resulting crude target compound was converted into a ^hy- 
drochloride to obtain 310 mg. 

Mass (FAB) 

m/z 502 ((M+H)+). 

10 

[Example 136] 

17-Cyclopropylmethyl-3,14(teiihydroxy-4.^ 
methanesulfonate 14£ 

15 



OH 



20 




300 mg of 17-<tyclopropylmethyl-3 J 4p<!i hydroxy 
30 hydrochloride 145 obtained in example 135 was dissolved in 9 ml of water and cooled with ice. 40 \l\ of thiophosgene 

dissolved in 2 ml of chloroform was added dropwise followed by stirring for 5 hours at warming to room temperature. 

Saturated aqueous sodium bicarbonate gas then added to neutralize white cooling with ice followed by extraction with 

chloroform. The organic layers were combined and washed with saturated brine followed by drying and concentrating. 

The resulting residue was purified with column chromatography [silica gel; chlorofornr.methanol (97.52.5)], to obtain 
35 208 mg of the resulting target compound after converting a methanesulfonate from (yield: 52% 2 steps). 

mp 170°C (decomposition) 
NMR (500 MHz, DMSO-d 6 ) 

40 6 0.42 (1H t m), 0.49 (1H, m). 0.60 (1H, m), 0.69 (1H f m), 1.07 (1H, m), 1.27-1.58 (3H, m), 1.72 (1H. m), 2.11 
(1 H, m). 2.31 (3H, s), 2.43-2.52 (2H. m). 2.86 (1H, m). 2.92 (2.1 H. s), 3.02-3.14 (2H, m). 3.18 (0.9H. s). 3.30- 
3.38 (2H, m), 3.70 (0.7H. m), 3.83 (1H, m), 4.19 (0.3H, m), 4.80 (0.7H, d, J=8.3 Hz). 4:90 (0.3H, d, J=8.3 Hz), 
6.14 (0.3H. br s), 6.22 (0.7H, br s). 6.65-6.84 (2.1 H, m), 6.88 (0.7H, d. J=7.8 Hz), 7.29 (1H. d. J=15.6 Hz), 
7.40-7.50 (3.6H, m), 7.69 (0.3H, d, J=7.8 Hz), 7.91 (0.3H, s). 8.74 (1H, br s), 9.30 (0.3H, br s). 9.54 (0.7H, br 

45 S). 

IR (KBr) 

v 3380, 3210, 2124, 1649, 1599, 1197, 1060, 785 cm 1 . 

50 

Mass (FAB) 

m/z 544 ((M+H)+). 



55 
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Elementary Analysis: As 
C31H33N3O4S • CH3SO3H • HgO 



Calcd.: 


C, 58.43; 


H, 5.98; 


N, 6.39; 


S. 9.75 


Found.: 


C. 58.67; 


H, 6.15; 


N, 6.11; 


S, 9.78 



10 

[Example 137] 

17-Cydopropylmethyl-3,14p-dihydroxy<5a-epoxy-^ 
ride 142 was obtained by following the procedure of example 135 but using 17-cyclopropylmethyl-3,14p<iihydroxy- 
15 4,5a-epoxy-6a-(N-methyl-3-nitrocinnamamido)morphinan (free base of §Z) instead of 17-cyclopropylmethyl-3,14p- 
dihydroxy-4,5a-epoxy-6p-(N-methyl-3-nitrocinnamamido)morphinan (free base of 104) . 



OH 



20 




2A1 



Mass (FAB) 

m/z 502 ((M+H)+). 

35 [Examples 138-139] 

17-Cyclopropylmethyl-3,14p<lihydrox^ 
methanesulfonate (yield: 32% 2 steps) 148 and 1 7-cyclopropylmethyl-3 J4p<Jihydroxy-4,5a-epoxy-6a-(N-methyl-3-iso- 
thiocyanatophenylacetamido)morphinanan • methanesulfonate 149 (yield: 78%) were obtained by following the proce- 
40 dure of example 136 but using ^-cyclopropylmethyl-S.Up^ihydroxy^^Sa-epoxy-ea-tN-methyt-S-aminocinnam- 
amidojmorphinan • hydrochloride 147 and 1 7-cyclopropylmethyl-3. 1 4p-dihydrQxy-4,5a-epoxy-6a-(N-methyl-3-ami- 
nophenylacetamido)morphinan • hydrochloride 138 instead of 17-cyclopropylmethyl-3,14p-dihydroxy-4.5a-epoxy-6p- 
(N-methyl-3-aminocinnamamido)morphinan • hydrochloride 145. 
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Compound 148 




10 



IAS 



75 



NCS 



20 



25 



30 



mp 160°C (decomposition) 
NMR (500 MHz, DMSO-d 6 ) 

6 0.41 (1H, m), 048 (1H, m), 0.62 (1H, m), 0.70 (1H, m), 1.05 (1H, m), 1.20 (1H, m), 1.40-1.67 (3H, m), 1.93 
(1H, m), 2.31 (3.3H, s), 2.47 (1H, m), 2.71 (1H, m), 2.91 (0.6H, s), 2.93 (1H, m), 3.01-3.15 (2H. m). 3.10 
(2.4H, s), 3.25-3.38 (2H, m), 3.89 (1H, br d, J=5.9 Hz), 4.58 (0.2H, m), 4.73 (0.8H, d, J=3.4 Hz), 4.94 (0.2H ( 
br s), 5.04 (0.8H, m), 6.20 (0.8H, s), 6.25 (0.2H, br s), 6.61 (1H, d, J=7.8 Hz), 6.72 (1H, d, J=7.8 Hz). 7.22 
(0.2H, d. J=14.1 Hz), 7.37 (0.8H, d, J=15.6 Hz), 7.42-7.54 (3H, m), 7.68 (0.2H, d, J=7.3 Hz), 7.71 (0.8H, d, 
J=7.3 Hz), 7.77 (0.2H, s), 7.93 (0.8H, s), 8.77 (1H, br s), 9.30 (1H, br s). 

IR (KBr) 

v 3340,3200,2112, 1649, 1599, 1508. 1460, 1210, 1195, 1118, 1060, 1038, 785 cm' 1 . 

Mass (FAB) 

m/z 544 ((M+H)+). 



35 



40 





Elementary Analysis: As 




( 


331 H33N3O4S -1.1 CH3SO3H • H 2 0 


Calcd.: 


C 57.77; 


H 5.95; 


N 6.29; 


S 10.09 


Found.: 


C 57.72; 


H 6.04; 


N6.22; 


S 10.22 



Compound 149 



45 



50 



55 



Me 



1A1 
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mp >155°C (decomposition) 
NMR(500MHz, DMSO-d 6 ) 

6 0.38 (1H, m), 0.46 (1H. m), 0.61 (1H, m), 0.70 (1H, m), 1.04 (1H, m), 1.15 (1H, m), 1.36 (1H. m), 1.55 (1H, 
5 m), 1 .62 (1 H, m), 1 .89 (1 H, m), 2.30 (3H, s). 2.42 (1 H, m), 2.71 (1 H, m), 2.93 (1 H, m), 2.96 (3H, s), 3.03 (1 H. 

m), 3.10 (1H, m). 3.23-3.37 (2H ( m), 3.73-3.90 (3H, m), 4.44 (0.1H, m). 4.63 (0.9H, d, J=3.7 Hz), 4.71 (0.1 H, 
m), 4.98 (0.9H, ddd. J=14.3. 4.0, 4.0 Hz), 6.12 (0.9H, s, OH), 6.23 (0.1H, s. OH), 6.59 (1H, d, J=8.3 Hz), 6.71 
(1H, d, J=8.3 Hz), 7.01-7.44 (4H, m), 8.75 (1H, m, NH+), 9.27 (1H, s, OH). 

10 IR (KBr) 

v 3258, 2122, 1736, 1625, 1613. 1460, 1402, 1323. 1207, 1160. 1120, 919. 775 cm 1 . 

Mass (FAB) 
15 m/z 532 ((M+H)+). 





Elementary Analysis: As 




C30H33N3O4S • CH3SO3H • 0.9H 2 0 




Caicd.: 


C 57.82; 


H 6.07; 


N 6.52; 


S9.96 


Found.: 


C 58.21; 


H 6.22; 


N6.40; 


S9.58 



[Example 140] 

Opioid Activity Test Using the Isolated Guinea Pig Preparation 

30 

A male Hartley guinea pig was used in this test. After sacrificing the guinea pig and extracting the ileum, the lumen 
was washed with nutrient solution and only the longitudinal muscle was isolated. This longitudinal muscle was filled with 
Krebes-Henseleit solution (NaC1 118 mM; KCI 4.7 mM; CaCI 2 2.5 mM; KH 2 P0 4 1.2 mM; NaHC0 3 25 mM; MgS0 4 1.2 
mM and glucose 10 mM) warmed to 37°C and suspended in a Magnus tube ventilated with 5% carbon dioxide and 95% 

35 oxygen. Electrical stimulus was performed at 0.1 Hz for 5.0 ms by means of ring-shaped platinum electrodes located 
above and below. Tissue contractions were recorded on a polygraph using an isometric transducer. 

Initially, the test drug was cumulatively added to a concentration at which specimen contractions caused by electri- 
cal stimulus were suppressed by 50% to calculate the IC 50 value. Then after adequately washing with nutrient solution 
and the contraction reaction stabilized, naloxone, a n agonist, or norBNI. a k agonist, were added and the test com- 

40 pound was again cumulatively added after roughly 20 minutes. The Ke value was calculated using the following calcu- 
lation formula from the difference in the efficacies of both agonists. 

Ke = [Cone, of added agonist]/(IC 50 ratio - 1) 

45 

ICgo ratio = IC^ in the presence of agonist/IC^ in the absence of agonist 

As a result, when the ratio between the Ke value (ji) and Ke value (k) was taken, Ke(n)/Ke(ic) = 4063. It was thus 
found that the compounds of the present invention are highly selective agonists for k receptors. 

50 



ICsofnM) 


Ke(nM) 




Naloxone 


norBNI 


1 


0.026 


650 


0.16 
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[Example 141] 

Opioid Activity Test Using the isolated Mouse Vas Deference Preparation 

5 A male ddy mouse was used in this test. The isolated vas deference was filled with Krebes-Henseleit solution (NaCI 
118 mM; KCI 4.7 mM; CaCfe 2.5 mM; KH 2 P0 4 1.1 mM; NaHC0 3 25 mM; and glucose 10 mM) warmed to 37°C and 
suspended in a Magnus tube ventilated with 5% carbon dioxide and 95% oxygen. Electrical stimulus was performed at 
0.1 Hz for 5.0 ms by means of ring-shaped platinum electrodes located above and below. Tissue contractions were 
recorded on a polygraph using an isometric transducer. 

10 Initially, the test drug was cumulatively added to a concentration at which specimen contractions caused by electri- 
cal stimulus were suppressed by 50% to calculate the ICsq value. Then after adequately washing with nutrient solution 
and the contraction reaction stabilized, naloxone, a n agonist, NTI, a 5 agonist, or norBNI, a k agonist, were added and 
the test compound was again cumulatively added after roughly 20 minutes. The Ke value was calculated using the fol- 
lowing calculation formula from the difference in the efficacies of both agonists. 

75 

Ke = [Cone, of added agonist]/(IC 50 ratio - 1) 
ICgo ratio = IC 50 in the presence of agonist/ICgo in the absence of agonist 

20 

A portion of the evaluation results of the compounds of the present invention are shown in Table 1 . In each cases, 
there are no large differences in IC50 values before and after use of naloxone, and agonist activity by means of \i recep- 
tors was found to be extremely weak Namely, compounds 24, 84, 2£, 9L 126 are selective agonists for 6 receptors, 
while compounds 1 22, 38, 39, 42. 43. 45. 46. 47. 53. 57. 59. 60. 61. 62. 63. 68. 69. 70. 73. 89. 91. 98. 99. 100. 101. 
25 102, 103, 104, 122, 140 and 141 are selective agonists for k receptors. 
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(Table 1) Opioid Activity of Compounds 



5 



10 



15 



20 



25 



30 



35 



40 





IC 50 (nM) 




Ke(nM) 








Naloxone 


NTI 


norBNI 


X 


0.395 


53 


17.3 


0.548 


zz 


1.20 


800 


545 


5.53 


2A 


0. 121 


16.5 


0.426 


4.90 


la 


0.349 


411 


16.6 


4.65 




0.568 


89.9 


99.3 


1 .01 


42 


0.251 


186 


63.5 


0.905 


±1 


0.650 


409 


22.5 


5 .31 


IS 


0. 185 


26.5 


135 


0 .416 


4£ 


1.05 






0 . 440 


AX 


0.439 


63 .5 


10.4 


0 . 140 


52 


10.3 




1676 


0.21 


52 


0.0254 


_ 


7 47 


0. 0124 


£* 


1.14 


21.3 


47.3 


0. 151 


£ja 


0.468 




291 


3 .20 


£1 


0.420 


14000 


41.6 


0 . 164 


£2 


14.7 




90.2 


0 . 203 


£2 


0.746 


60.9 


96.9 


1.60 


£E 


0.457 


5710 


143 


1 . 08 


£5 


0.320 


1780 


64.5 


1 . 95 


in 


0.545 






0 . 198 


11 


0.072 


524 


78 


0.272 


BA 


2.07 


35.4 


0.309 


5.69 


Bl 


0.0934 


18.3 


15.6 


0 . 85 


£1 


0.37 8 




450 


0.699 


3A 


0.346 


32.5 


1.61 


4.21 


22 


0.247 


163 


2.92 


13.9 




1.30 






1.35 


22 


0.674 


94.5 




0.652 


JLOQ 


0.647 


17 97 




0 . 07 17 


iJU 


0.269 


25.4 


31.6 


0.0425 


102 


1.60 




27 6 


2.37 


jua 


11.0 






0.657 


1Q4 


0.227 


185 


89 


1.40 


122 


3.01 


59.5 


42.7 


0.358 


12£ 


0.969 


40.2 


0.0065 


1.20 


±Aa 


0.413 


320 


261 


1.06 


JLA1 


0.160 


142 


184 


1.39 



45 

[Example 142] 

Analgesic Activity Test Using the Acetic Acid-induced Writhing Method 

50 

5 week old ddY mice were used in this test After intraperitoneal administration of 0.1 ml of 0.6% aqueous acetic 
acid per 10 g of body weight, the number of writhing reactions that occurred in 10 minutes starting 10 minutes after 
administration was evaluated for the indicator. The test drug was administered subcutaneously into the backs of the ani- 
mals 15 minutes before administration of acetic acid. A portion of those results are shown in Table 2. In this test, com- 
55 pounds 42. 47, §3 and 96 demonstrating EDso values of 0.00136, 0.00052, 0.001 1 and 0.00086 mg/Kg, respectively, 
indicating particularly strong analgesic activity. 
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(Table 2) Analgesic Activity According to Acetic Acid 

Writhing 

5 



10 



15 



20 



25 



30 



35 



40 



45 



Compound 


ED 50 (mg/kg) 


Compound 


ED 50 (mg/kg) 


X 


0.017 


22 


0.0051 


22 


0.67 


24. 


0.0057 5 


Z£ 


0.099 


22 


0.046 


2£ 


• 0 . 07 1 


IX 


0.75 


12 


0.290 


11 


0.080 


1A 


0.210 


15. 


0 . 026 


1& 


0.23 


XL 


0 .0041 


ia 


0.00352 


39 


0.0088 


iLL 


0.39 


4 ? t 


0 . 00136 


42 


0.0055 


44 


0. 084 


AS 


0.0038 


46 


0 . 013 


42. 


0.00052 


4 a 


0 . 019 


£5. 


0.026 


££ 


0 . Oil 


5-L 


0 . 19 


52 


0 . 46 




0.72 


55. 


0 .980 


5£. 


0.00802 


57 


0 . 040 


5£ 


0.190 


59 


0 .0028 


£11 


0.0046 


61 


0 .0044 


£-2 


0.077 


62 


0 .0011 


£4 


0.097 


£5 


0. 15 


£X 


0.36 


££ 


0.0042 


££ 


0.0049 


7Q 


0.0016 


11 


0.0042 


72 


0.18 


ia 


0.023 


74 


0.78 


£a 


0.0080 


M 


0.0058 


AS 


0.1128 


££ 


0.0347 


£2 


0.027 


£2 


0.00471 


21 


0.019 


£4 


0.013 




0.0081 


2£ 


0.00086 


2X 


0.0019 


aa 


0.0068 


aa 


0.0018 


100 


0.024 


ini 


0.0066 


102 


0.0019 


xm 


0.069 


1Q4 


0.017 


-LQ5 


0.098 


JLQ£ 


0.25 


XQZ 


0.023 


ma 


0.0064 


122 


0.34 


120. 


0.63 


112 


0.073 


112 


0.044 


llA 


0.15 


112 


0.170 


JJLa 


0.014 


jua 


0.040 


iAH 


0.0034 


X4JL 


0.010 


1*2 


0.78 


144 


0.024 


112 


0.013 


Morphine 


0.55 



[Example 143] 

55 

Evaluation of Diuretic Action 

7-8 week old male Wistar rats were used in this test after prohibiting from drinking water for 1 hour before testing. 
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After discharging any urine accumulated in the bladder by gently stimulating the lower abdomens of the animals, the 
drug was administered subcutaneously. After 30 minutes, the animals were then forcibly given 20 mt/kg of physiological 
saline orally The animals were then placed in metabolic cages immediately after administration of the drug (2 ani- 
mals/cage) and urine output for 5 hours after loading with physiological saline was measured. Drug efficacy was 
expressed in the form of those doses resulting in urine outputs of 200 and 500, respectively, when the urine output of a 
non-dosed group was taken to be 100. Those doses were expressed as the ED^q and ED^o values, respectively. A 
portion of those results are shown in Table 3. In this test, the ED^q values of compounds 22, 24, 42 and 43 were 
0.00095, 0.00069, 0.00085 and 0.00054 mg/kg, respectively indicating that these compounds have extremely strong 
diuretic action. 



Table 3 



Diuretic Action 


Compound 


ED200 


ED500 (mg/kg) 


Compound 


EQ200 


ED500 (mg/kg) 


I 


0.0027 


0.0457 


22 


0.00095 


0.0170 


24 


0.00069 


0.0063 


27 


0.0248 


2.075 


28 


0.0200 


3.799 


35 


0.0245 


5.19 


32 


0.365 


- 


36 


0.0038 


0.281 


39 


0.0041 


0.228 


42 


0.00085 


0.0061 


43 


0.00054 


0.0044 


45 


0.0081 


0.857 


47 


0.0016 




50 


0.0021 


0.0325 


53 


0.135 


0.658 


56 


0.0028 


0.0518 


5Z 


0.0424 


1.256 


59 


0.0105 


2.364 


SQ 


0.0143 


1.13 


61 


0.0032 


0.157 


62 


0.101 


7.04 


63 


0.0038 


0.309 


65 


0.119 


5.31 


68 


0.0016 


0.0232 j 


83 | 


0.0261 


2.99 


84 


0.0028 


0.0469 


86 


0.0057 


0.229 


89 


0.0012 


0.0162 


21 


0.0094 


0.960 


95 


0.0028 


0.0968 


96 


0.0013 


0.0549 


2Z 


0.0045 


0.0939 


98 


0.0065 


0.206 


99 


0.0011 


0.0309 


100 


0.0159 


0.811 


101 


0.0089 


0.226 


102 


0.0014 


0.0154 


103 


0.0827 


5.65 


105 


0.0190 


3.30 


107 


0.0061 


0.20 


108 


0.0210 


5.11 


141 


0.0319 


3.45 



Industrial Applicability 

As a result of in vitro and in vivo tests, the compounds of the present invention were found to have both strong anal- 
gesic and diuretic activity as ic-agonists. It was clear that said compounds can be expected to be useful as analgesics 
and diuretics. Eased on the properties of K-agonists, the compounds of the present invention can also be used as hypo- 
tensives and sedatives. Moreover, it was also found that agonists highly selective for 6 receptors are also included in 
the compounds of the present invention, thus suggesting the possibility of their use as immunoenhancers and arrti-HIV 
agents. 
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Claims 

1. A morphinan derivative represented by the general formula (I) or its pharmacologically acceptable acid addition 
salt: 




• (I) 

[wherein, represents a single or double bond, R 1 represents an alkyl group having 1-5 carbon atoms, a 
cycloalkylalkyl group having 4-7 carbon atoms, a cycloalkenylalkyl group having 5-7 carbon atoms, an aryl group 
having 6-12 carbon atoms, an aralkyl group having 7-13 carbon atoms, an alkenyl group having 4-7 carbon atoms, 
an allyl group, a furan-2-ylalkyl group having 1-5 carbon atoms, or a thiophen-2-ylalkyl group having 1-5 carbon 
atoms, 

R 2 represents a hydrogen atom, a hydroxy group, a nitro group, an alkanoyloxy group having 1 -5 carbon atoms, 

an alkoxy group having 1-5 carbon atoms, an alkyl group having 1-5 carbon atoms or -NR 9 R 10 , 

R 9 represents a hydrogen atom or an alkyl group having 1-5 carbon atoms, 

R 1 0 represents a hydrogen atom, an alkyl group having 1 -5 carbon atoms or -C(=0) R 1 1 , 

R 1 1 represents a hydrogen atom, a phenyl group or an alkyl group having 1 -5 carbon atoms, 

R 3 represents a hydrogen atom, a hydroxy group, an alkanoyloxy group having 1-5 carbon atoms or an alkoxy 

group having 1-5 carbon atoms, 

A represents -XC(=Y)-, -XC(=Y)Z-, -X-, -XS0 2 - or -OC(OR 4 )(R 4 )- (where X represents NCH 3 , NH, S or 0, pro- 
vided that when R 6 and R 7 together represent -0-, then X represents NH, S or O, each of Y and Z independ- 
ently represents NR 4 , S or O, R 4 represents a hydrogen atom a straight-chain or branched alkyl group having 
1 -5 carbon atoms or an aryl group having 6-12 carbon atoms, and wherein each R 4 may be identical or differ- 
ent from any other R 4 , 

B represents a straight-chain or branched alkylene group having 1-14 carbon atoms (which may be substituted 
with one or more types of substituent groups selected from the group consisting of an alkoxy group having 1 - 
5 carbon atoms, an alkanoyloxy group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, bromine, 
iodine, an amino group, a nitro group, a cyano group, a trifluoromethyl group and a phenoxy group, a straight 
chain or branched acyclic unsaturated hydrocarbon containing 1 to 3 double bonds and/or triple bonds and 
having 2-14 carbon atoms (which may be substituted with one or more substituent groups selected from the 
group consisting of an alkoxy group having 1-5 carbon atoms, an alkanoyloxy group having 1-5 carbon atoms, 
a hydroxy group, fluorine, chlorine, bromine, iodine, an amino group, a nitro group, a cyano group, a trifluor- 
omethyl group and a phenoxy group), or a straight-chain or branched saturated or unsaturated hydrocarbon 
containing from 1 to 5 thioether, ether and/or amino bonds and having 1-14 carbon atoms (wherein hetero 
atoms are not bonded directly to A), 

R 5 represents an organic group having the basic skeleton (which may be substituted with one or more substit- 
uent groups selected from the group consisting of an alkyl group having 1 -5 carbon atoms, an alkoxy group 
having 1-5 carbon atoms, an alkanoyloxy group having 1-5 carbon atoms, a hydroxy group, fluorine, chlorine, 
bromine, iodine, an amino group, a nitro group, a cyano group, an isothiocyanate group, a trifluoromethyl group 
and a methylenedioxy group), 
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R 6 represents a hydrogen atom, R 7 represents a hydrogen atom, a hydroxy group, an alkoxy group having 1- 
5 carbon atoms, an alkanoyloxy group having 1-5 carbon atoms, or R 6 and R 7 together represent -O-, 
R 8 represents a hydrogen atom, an alkyl group having 1 -5 carbon atoms or an atkanoyl group having 1-5 car- 
bon atoms, 

and general formula (I) includes the (+) form, (-) form and (±) form]. 

2. A compound set forth in claim 1 , or its pharmacologically acceptable acid addition salt, wherein A is -XC(=Y)Z-, - 
OC(OR 4 )R 4 - or -SS0 2 - (wherein X, Y, Z and R 4 are the same as previously defined), provided that Z represents 
NR 4 or S when Y is O. 

3. A compound set forth in claim 1, or its pharmacologically acceptable acid addition salt, wherein A is -XC(=0)0- 
(wherein X represents S or O). 

4. A compound set forth in claim 1, or its pharmacologically acceptable acid addition salt, wherein A is -XC(=Y)- 
(wherein X is the same as previously defined, Y represents NR 4 or S, and R 4 is the same as previously defined). 

5. A compound set forth in claim 1 , or its pharmacologically acceptable acid addition salt, wherein A is -NHC(=0)0-. 

6. A compound set forth in claim 1, or its pharmacologically acceptable acid addition salt, wherein A is -XC(=0)- 
(wherein X represents S or O). 

7. A compound set forth in claim 1 , or its pharmacologically acceptable acid addition salt wherein A is -NHC(=0). 

8. A compound set forth in claim 7, or its pharmacologically acceptable acid addition salt, wherein R 1 is methyl, ethyl, 
cyclopropylmethyl, allyl, benzyl or phenethyl, R 2 and R 3 are independently hydrogen, hydroxy, acetoxy or methoxy, 
R 6 and R 7 together form -0-, and R 8 is hydrogen or methyl. 

9. A compound set forth in claim 1 , or its pharmacologically acceptable acid addition salt, where A is -X- (wherein X 
is the same as defined above). 

10. A compound set forth in claim 1 , or its pharmacologically acceptable acid addition salt wherein A is -NHS0 2 -. 
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1 1 . A compound set forth in claim 1 , or its pharmacologically acceptable acid addition salt, wherein A is -OS0 2 -. 

12. A compound set forth in claim 1, or its pharmacologically acceptable acid addition salt, wherein A is -NMeC(=Y)Z- 
, -OCfOR^R 4 -, -SS0 2 -, -NR 4 S0 2 - or -NR 4 C(=Y) (wherein Y and Z represent each independently NR 4 , S or O t and 
R 4 represents a straight-chain or branched alkyl group having 1 -5 carbon atoms or an aryl group having 6-1 2 car- 
bon atoms), R 6 is a hydrogen atom, R 7 is a hydrogen atom, a hydroxy group, an alkoxy group having 1-5 carbon 
atoms or an alkanoyloxy group having 1-5 carbon atoms. 

13. A compound set forth in daim 12, or its pharmacologically acceptable acid addition salt, wherein A is - 
NMeC(=S)NR 4 -, -NMeC(=0)NR 4 -, -NMeC(=0)0-. -NMeC(=0)-, -NMeC(=S)- or -NMeS0 2 - (wherein R 4 is the 
same as defined in claim 12). 

14. A compound set forth in claim 13, or its pharmacologically acceptable acid addition salt, wherein A is -NMeC(=0)-. 

15. A pharmaceutical composition containing a morphinan derivative set forth in claim 1, or a pharmacologically 
acceptable acid addition salt thereof, as an active ingredient. 

16. An analgesic containing a morphinan derivative set forth in claim 1 , or a pharmacologically acceptable acid addition 
salt thereof, as an active ingredient. 
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